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BGF.B0-, 14 February 1968
SUBJECT: Operttional Report - Lessons Learned

for Quarterly Period Ending 31 January 1968

SECTION 1: SIGNIFICANT ORGANIZATION OR UNIT ACTIVITIES

1. COKM4ND:

a. Mission: The mission of the bettalion is as follows:

(i) Construction Pnd support of a base cemp, Bear Cat,
defined in five construction directives.

(2) Construction of en all-weather, C-130 capable, opera-

tional, self-supporting airfield facility and cantonment, Long Thenh
North, defined in five directives.

(3) Construction of an apprcximstely 706,700 SY MER heli-
port to include 170 rotary wing aircraft revetments (CD 34-68-5Ii.R-93).

(4) Replacement of four tacticFl bridges and construction

of four military standard permanent bridges for lines of communications
upgrading (CD 34-67-72LOC thru 75L0C-93).

b. Command end Staff: The command of the battalion was as-
sumed by LTC James Dorman, CE, 066844, on 14 January 1968. A nmjority
of comrand and staff positions were chan6cd Ps e r;sult of directed per-
sonnel infusion and the desire to give personnel command/staff time.

(1) S-i: ILT Michael !;. Neff, CE, 0553848
Vice: 1LT Joseph L. Soczek, CE, 05535907

(2) S-4: CPT John M. Dorr, CE, 093670
Vice: CPT William T. Kirkpatrick, CE, 093790

(3) Pipeline Engr: CPT Robect M. Southworth, CE, OF1036.30
Vice: ILT Richard J. Leycock, CE, 05023212

(4) Commo Off: iLT Joseph L. Soczek, Jr., CE, 05535902
Vice: ILT Merlyn J; Haynes, CE, 05243023

(5) PBO: CW3 Gerald J. Eichenberger, Q1C, W3350260
Vice: CW2 Richard L. Watkins, QNvE, W3350581

(6) CO, HHC: OPT Justice W. Edge, CE, 05418422
Vice: ILT John M. Shank, Jr., CE, 05024227

(7) CO, Co A & Engr Equipment Maint Off: OPT Willipm A.
Miller, CE, 0F102562
Vice: CT William H.M. Brunner, CL, OF1O1887
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(8) CO, Co C: ILT Richard J. Leycock, CE, 05023212
Vice: CPT John M. Dorr, CE, 093790

(9) CO, TRCR Det: iLT Ronald L. Albright, CE, 052411943

c. The battalion remains assigned to the 34th hingineer Group
(Const), 20th Engineer Brigade, and the US Army Engineer Command, Viet-
nem (Provisioncl).

d. The 67th Engineer-Company (DT) was detE-.hed during the per-
iod, -nd the US Army Engineer Detachment (Tree Crusher)(Provisional) was
attached.

e. Stationing: The battalion (-) hts remained in the WABTOC
base camp adjacent to the Long Thanh North Airfield (presently under con-
struction) Pnd two kilometers southwest of Camp Wirtin Cox. The battal-

ion cantonment is known loc'lly as Camp Castle (YS 1498). An Pdvance
perty from Compeny B displaced to a bcse cPmp location (XS 4744) of the
9th Infantry Division (Dong Tam) on 24 January 1968 with the rest of the
compny preparing for-movement after 1 February 1968. The Second Con-
struction Platoon of Company C displaced to a base cFmp location (YT 03-
17) of the 199th Light Infantry Brigade near Bien Hoe on 24 Janucry 1968.
The Tree Crusher Detachment, while besed Et Camp Castle, opersted through-
out the 9th Infantry Division AC,

2. PERSONNEL, ADMINISTRATION, MORJkLE, DISCIPLINE:

a. Personnel:

(1) At the .end of the reporting period, the battalion per-

sonnol strength wrs as follows:
OFF WO Em TOTAL

Authorized 31 7 867 905

Assigned 31 6 766 804

(2) The following personnel turnover has occured during

the period:
OFF WO M TOTAL

Transfer Out 5 2 119 126
Transfer In 5 1 79 85

(3) The personnel adjustments made during the period were
minor for E. However, due to the infusion program, personnel Pdjust-
ments were mjor for officers. Transfers and the need to insure that
qualified officers received needed command time accounted for most of
the adjustmfnts.
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(4) The bettaliQn currently employs 129 permanent end 103
daily hire locel nptionals. Skills have been developed through training.
Necessary skill hes not been aveilable to fill all the requirements.

b. Administration:

(1) Reports: During the period, 636 battalion level re-
occuring reports End 130 one-time reports ha ve been submitted.

; (2) Avilebility nd timeliness of receipt of new in-
country publications from USARV has improved during the period; however,
requisitions continue unfilled for those USARV publications published
prior to this period.

l. Morale: Morale in the unit is high as is indicated by t-he
lowering end improving disciplinary ptatistics. The present time off
policy ellows one-hlf dpy off per week, if possible. Living conditions
continue to improve. Each company and staff section improves their liv-
ing end operetionel areas through self-help. Day rooms, volley ball
courts, and an NCO club with an EM annex are now available. Five fea-
ture length films are shown per week end complete Special Services faci-
lities are avpilable in BeEr Cat. Excellent rations contribute substan-
tially to high morle. For the size of the base camp, the bettelicn has
been extremely fortunate in obtaining a number of USO shows.

d. Discipline: Disciplinary actions taken during the period
were as follows:

Art 15 Summary Court Special Court

November 63 1 7
December 43 0 2
J!nuary _1

TOTAL 140 2 12

3. INTULIGaNC AND COUNTERINTLLIU.NC,:

a. Unit Intelligence:

(1) This unit has no assigned intelligence mission. The
bsttalion intelligence NCO does, however, provide liaison with the 9th
Infantry Division G-2 and E nearby Special Forces c*mp to obtain infor-
mation relative to base camp and job site security. Occessionelly visits
are also made to the US advisory team in Long Thanh. Information on
eneny activities and capabilities as well as friendly activities is ob-
tained during the liaison visits.
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(2) The unit intelligence officer has also granttd eight
confidential security clearances, has validated eight secret security
clearances, and has requested validation of one top secret security
clearance during the period.

b. Long ThFnh North Security: The responsibility for the Long
Thanh North -irfield complex security was delegated to the 210th Aviation
Bttalion (Combat) by the 9th Infantry Division on 2 December 1967. The
210th Aviation Battalion has in turn assigned sectors of responsibility
to the various units in the Long Thanh North area. At the present time,
this unit is required to provide 54 EM per night for guard duty. The
number of guards increases during alerts. The following is a summary of
the manhours expended for security during the period:

Nov 67 Dc 7 Jan 68

Airfield Fnd Base Camp Security: 73,540 MH 39,480 MH 41,355 MH

Job site security and compensatory 7,800 MH 8,448 MH 7,370 MH
time (Lost to construction effort):

The number of menhours expended for airfield Fnd base camp security drop-
ped sharply after the arrival of the 210th Aviation Battalion (Combat)
and contributed materially to higher moral and construction effective-
ness within the battalion. The present compensatory time policy allows
the battalion OD, the bpttalion SOG, end personnel selected by ench sub
sector conm-nder (Comp.ny Compnders) up to 4 hours off the day follo-
ing their guerd duty. Usuelly each company will grant the third relief
guards two hours off and the company charge of quarters end the company
SOG four hours off.

~4. PLANS, OPLrbT.OICN, AND TRAINING:

a. Battalion Operations: During the reporting period, the
battalion has been primily committed to base cpmp end airfield con-
struction. However, some effort ws expended for LOC improvement during
the last part of the reporting period. Combat support hps primarily
taken the form of equipment support to engineer combat bettelions within
the group end the employment of the tactical crushers.

b. Plans: Standard construction plans were used Fs often as
possible during the reporting period. However, in many cases it was not
possible to use a standard plan since the structures being built did not
fall within the cotcgory of standard buildings. In planning end design,
the battalion strivcd to give the customer what he desired within the
costing limitations provided by higher headquarters. As units arrived
at Long Thanh North airfield, Plmost constant revision of the airfield
cantonment and operational facilities was necessary. Major drafting rs-
sistence wrs provided to the Base Development Boards at Bear Cat and
Long Thanh Norti. in the preparation of their semiannual base development

V plans. The following is a list of the plans completed during the report-
ing period:
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~93d Engr Bn.,Dwg No. Title

183-F 20' x 2001 Tech Supply Electrical
184-F Tech Supply for 75' x 202' Hangar
185-F Camp Crstle Dispensary
186-F Steel Clemp for lifting WF beams
187-F Covered Stor.ge
188-F General's Mess
189-F Loading &-imp
190-F USASSG ACSI DA Electricel Plan
191-G Avn Bn Chapel
192-G Tech Supp-ly for 177' x 192' Hangar
193-G Admin Bldg
194-G LTN Layout (Revised)
195-G Drainage South Cpnt. LTN Airfield
196-G Brigade Headaua rters Floor Plan and

Electrical Details
197-G Fill Stand #5
198-G LTN South Cant. (Revised)
199-G Beer Cat Control Tower
200-H Dispensary
201-H Standard Dog Kennels
202-H Dong Tam Revetments (UH-1D)
203-H Dong Tam Revetments (CH.-47)
204-H 56th Trr.ns Revetments Liyout
205-H Sta ndard NCO/EM Club
206-H Bn BOQ Electrical
207-H Long Thanh Power Plant
208-H Dcng Tam Revetment Layouts
209-H Revetment Layout for UH.-1 B/C Pnd

UH-ID

c. Company Operations:

(1) Company A, iyi providing 24 hour mintenance support,
tompleted 233 bttelion mintencnce jobs, 140 direct support jobs, and
186 ellied trades jobs. A total of 8,207 manhours Pnd 7,818 equipment
hours was expended in complet'ng the jobs. Company A was elso responsi-
ble for prime and tpck coat operations for the paving of the airfield.
Four hundred and seven barrels of RC 800 were used in preparing 46,223
square yards of area for p.ving. The equipment platoon provided techni-
cal assistance and equipment support for the placement of 151,965 gallons
of dust pelliation by C and D Comptnies. Company A also expended 4,500
manhours in support of comb-:t operations with the tccticcl tree crusher.

(2) During the period 1 November 1967 to 31 January 1968,
Company B remained totally committed to the Long Thanh North airfield.
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Their most important and time consuming project wars the construction of
30 each 12 foot high eircraft revetments to house the U-21 aircraft of
the 210th A.vition Battrlion (Combpt). The electrical work on the 210th
Aviation Battelion tech supply building, and the LTN control tower was
also completed. The facilities completed during this period on the north
side of the airfield include a 20' x 9' tech supply building, a 50' x
100' concrete wash rack, c 75' x 215' pre-engineered aircraft hanger with
s 20' x 215' framed tech supply area .:ttch-d to the beck well, two 40'
x 100' Pescoe prefabricvtcd metal storae buildings, a company headquar-
ters building, a water tower, and four guard bunkers. Four 401 x 100'
Pascoe prefabricated metal storage buildings, various sized Aircraft re-
vetments, nd en avionics repair building are the major items started
but not completed during the period. The earthwork accomplished during
the period consisted of a 10,000 square foot laterite pad for an open
storage area, bri.nging c 80' x 250' runway extension to leterite grade,
rzising e runway overrun arep 80' x 500' to laterite grade, filling r
200' x 1200' section End a 100' x 900' section of the north ramp to 1a-
terite grade, -nd bringing two 40' x 325' connecting taxiweys to later-
ite grade. A 43: x 2500' parallel taxiwey is 57.8% complete to leterite
grade and a 7,800 square yard w;rmup pad is 37.2% complete to laterite
grade. The 56th Transportetion Comp-ny berm, drainage system, and can-
tonment ropds wtre also completed during the period. B Company also oper-
atA a. terite pit end a batch pltr during the period. The following
is . - ry of B Compinys construction effort during the reporting
period:

(E) Totel manhours expended on projects: 84,740

(b) Tbtal equipment hours expended: 15,850

(c) Cubic yards of concrete placed: 1,087

(d) Cubic yards of concrete produced: 2,920

(e) Cubic yprds of leterite hauled: 92,617

(f) auare feet of:

1 Revetments constructed: 11,590

2. Buildings constructed: 34,490

(3) Company C had the two construction platoons primarily
committed to vertical construction in Bear Cat. The earthmoving platoon
wes committed to the Long Thenh North roads end airfield. Structures
completed during the period were living facilities for the women station-
ed at Bear Cat, a 28' x 132' field ration mess capable of seating apprax-
imately 80 officers, three 40' x 100' general purpose Pascoe werehouses,
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a. service club latrine f,cility, P weter well fill st-nd with mounted
500 bbl bolted steel tank, four 20' x 150' Pescoe open storage sheds, a
751 x 215' hanger, and a 40' x 70' general's mess. The earthmoving pla-
toon completed approxirwtely four miles of 40' width roads with support-
ing dr;inege ditches Pnd also placed base course materiel on a 80' x 250'
runway extension, a 80' x 1,250' runwy extension, two 40' x 325 con-
necting taxiways, E 20' x 950' section of the north parking ramp, and a
250' x 400' section of the south parking ramp. The EM platoon also main-
tained 7.1 km of local ror.ds. Company C continued to operate a batch
plant, prefab yard, End a pit (laterite). The following is a summary of
C Company's construction effort for the reporting period:

(F) Total nmnhours expended on projects: 85,050

(b) Total equipment hours expended: 16,407

(c) Cubic yards of concrete placed: 1,394

(d) Cubic yards of 3xterite hauled: 55,959

(e) Square feet of buildings constructed: 51,972

(f) Cubic yards of base course hruled: 17,500

(g) Cubic yards of base course spread: 16,670

(h) Tons of plant mix asphalt hauled: 10,670

(4) During the reporting period, D Company phased out of
the construction effort in Beer Cpt and committed total effort to the
Long Thanh North airfield. Before leaving Beer Ct, D Company completed
F 40' x 100' Pascoe medical warehouse, a wter well fill stnad with 500
bbl bolted steel tank Pnd 30 miles of primary and second;ry electrical
distribution system for the Thai cantonment area. Horizontal construc-
tion began on the south ramp of the Long Thpnh airfield while vertical
construction began in support of the 210th Aviation Battalion (CombA),
12,000 meters of concertina entanglement were empleced, 2,600 meters of
earth berm were constructed, and 12 tactical bunkers wire constructed.
Construction w,s completed on a 500 man mess hell, a 1,900 squ re foot
battalion headquarters building, a 20' x 101' S-4 w,rehouse, a 23' x 72'
maintenance shed, two 20' x 48' administration buildings, and a water
to-wer with e 250 bbl bolted steel tpnk. Projects started but not com-
pleted at the Long Thenh North airfield are the VIP tcrminal, a fire and
crash station, closed storage wrrehouse, and a 175' x 190' aircraft hen-
gar. Compsny D also became involved in the LOC upgrade program. A 60'
standard MACV bridge was constructed rt Cau Dong Mon (YS 130899) replac-
ing the existing bailey bridge. The following is a summary of D Com-
p.ny's construction effort during the period:
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(a) Total manhours expended: 84,105

(b) Totrl equipment hours expended: 15,204

(c) Total cubic yards of concrete plced: 604

(d) Total cubic yards of L-terite hauled: 61,198

(e) Square feet of buildings constructed: 34,836

d. Base Development Opertions:

(1) Bear Cat (Camp M1rtin Cox) ard the Long Thanh North
base development projects have been progressing very rapidly. The pre-
sent base development office consists of two NCOs and one EM. An officer
from the S-3 section has befn appointed to supervise and coordinate activ-
ities. Construction has been cyclically hampered due to the lack of such
materials Ps plywood, masonite, convienence outlets, and weftherheads.

(2) The Bear Cat - Long Thenh North power distribution sys-
tem has been designed end is now in the initial construction stages. By
the ti.e the distribution system is completed, all existing electrical
deficiencies (mterial shortage) should be corrected thus allcwing all
fecilities to be connected to the system.

* (3) With the help cf engineer technical supervision, units
have completed the following facilities in the Bear Cat and Long Thanh
North areas:

Bear Cet:

DESCRIPTION FAC CODE AUTH SF SF CONSTRUCT6D SF CONSTWJCT;D
THIS PERIOD TO DATE

Mtr Rep 214.10 102,822 9,470 21,590
EM Housing 722.10 1,077,720 102,118 454,388
BOQ 724.10 135,850 42,036 76,416
Hq/Unit Sply 610.16 111,360 34,536 68,608
Chapel 740.18 3,200 2,280
Chap/Theater 740.77 33,262 2,280 2,280
Bn Hq 610.14 24,480 27,840
Bg Hq 610.17 5,760 2,700
EM Club 740.68 11,376 13,170
NCO Club 740.47 !7,864 4,'750

Long Thanh North

-: EM Housing 722.10 59,780 11,520 44,160
BOQ 724.10 21?600 14,160 18,480
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(4) The Base Development Office has turned over to the sub
area real est.te brench 480 buildings, hes in the process of turn over
161, amd has 138 additional under construction (Bcr Cat and Long Thenh
North).

e. The 67th Engineer Company (DT) wps detached from the 93d
Enginebr Battplion (Const) on 26 November 1967 Pnd attached to the 36th
Engineer Bettelion (Const). During the less than one month with the
betta3ion, the company continued to operate the BF Ria blast rock quarry
and to heul blast rock tu raise the gmde fo the Co May Causeway (Coord-
inetes YS 3754) and to widen QL 15 south of Be Ria.

f. Tree Crusher Detachment:

(1) The United States Army Engineer Detachment (Tree Crush-
er)(Provisionel) was atteched to the 93d Engineer Battalion (Const) for
evelurtion n 1 November 1967 with operational control essigned to the
9th Infantry Division. Immediate Pction was taken to bring the detach-
ment up to strength end to submit e proposed Teble of Distribution and
Allownce for the detachment. Since that time, the battalion has had
the mission of performing engineer evaluations of the tree crushers in
different types of terrain Pnd under vrious conditions. A copy of the
evaluation and P supplementpry report Pre enclosed (See Annex A). The
tree crushers have cleared P total of 1,290 rcres of wooded area since
bcing attached to the 93d Engineer Battalion (Const). Ovcrll, the bree
crushers have proven to be very effective in clearing areas in the 9th
Infrntry Division AO that had been enemy strongholds for many years.

(2) On 28 January 1968, authority to request weapons for

the detachment was received. No ather equipment has been Euthorized.

g. Training:

(1) OJT/KOS training has, as in the past, been continuous
end daily.

(2) Religious training in the form of services and cherac-
ter guidance continued on - regular basis for those pelsonnel in the
base camp and, as far as possible, for troops on outlying operations.

(3) A class on SPOTRHPS end casualty reporting was given
to selected headquarters personnel.

(4) A daily program was initiated with help of the 9th In-
fantry D'_¢ision's Old Reliable Academy whereby five personnel from the
battalion received training on the M-16 rifle. The scope of the class
included zeroing the wespon, cnre and cleaning of the rifle, nomenclature,
and a qucii reaction course.
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(5) The battalion continued emphasis on e daily job site
safety talks on safety problems peculiar to that job on that particular
day and safety discussions with drivers during the scheduled preopere-
tion maintenance period.

(6) All incoming personnel now receive - one day orienta-
tion on such selected subjects es mines Fnd booby traps, Viet Cong tac-
tics and techniques, security, Pnd sentry duty, POW and detainee handling,
convoy procedures, and immediate action drills.

(7) A formal program for training NCOs is now part of the.
battslion treining schedule. Any NCO or prospective NCO desiring to ob-
tain the training is sent to a one week course conducted by the 9th In-
fantry Division's Old Reliable Academy. The NCO course covers such sub-
jects ,s leadership, mines Pnd booby traps, tactics, end pctrolling.
The final phase of training is e 24 hour reconnaisaence ptrol in the
vicinity of Bea r Get. Fight personnel hrve volunteered and Participated
es time permitted.

(8) The current battalion training includes F mandatory
.training program covering the Geneva Convention, military justice (Off
and WO), psychological warfare, sfety, Code of Conduct, civil affairs,
SADA, safeguarding defense informption, counterinsurgency, and counter-
guerille tr-ining, survival, escape and evasion, armed firces censorship,
CBR training and gas chamber exercise, clandestine surveillance and lis-
tening devices, field sanitation, material reediness, supply economy,
Vietnam relations, sentry duty, preventing heat injuries, and map read-
ing; edjustment of .rtillary fire (Officers Pnd NCOs) and M-16 training.
Commanders time is available each week for the conduct. of training.
Only the gas chamber exercise end M-14 training is controlled at battal-
ion level. Command information is given weekly.

h. The Long Thanh North airfield is probably one of the out-
standing examples of auality earthwork in Vietnam. Constant moisture
sampling, grade control, end. regulation of lift thickness assured proper

* compaction of the laterite sub-base mterial. Both California BeF.ring
Ratio end Modified AASIO testing were conducted constantly during the
compaction of the sub-b-se. During the compaction uf base course, qual-
ity was insured by const;nt control of grade, moisture, modified AASHO
density, smoothness, ard porosity. One survey end one soil team was
employed full time on the control of the airfield earthwork.

5. LOGISTICS:

a. S-4 Operations: During the period, the volume of construc-
tion mterials lrndled continued to increase. On peak dFys, over 250,00.

board feet of lumber were issued to self-help znd bettalion projects.
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The Fveilability of some items remnined critical; however, as the bttel-
ion completed its first hrlf yepr in country, the results of prior plan-
nirg began to b,. felt. Items ordered soon after arrival, which wEre not
Evailable at that time, have begun to arrive. Stockage levels of many
items are such that projects can proceed smoothly despite the cyclic
availability of re-stock, ge mteriels. Project programming has not al-
lowed for metericl procilrement lead time.

b. LOC Program: During the month of November, the bettelion
received the mission to design end construct five bridges over the next
eix months. Stockage levels of bridge materials such as steel stringers
Pnd large timbers Pvilable in depot were not sufficient to meet the
needs of t1e LOC upgrade programs. Many problems were encountered be-
cause of insufficient quantities of materials. Stringers for the CaFu
Dong Mon bridge had to be shipped from Vung Tau. Availability of other
materials hs barely kept ahead of scheduled construction.

c. CM-SH: The effectiveness of the CM-SH (Construction Mater-
ial - Specipl-ndling) method of obtaining critically short materials
began to be felt during the period. Experience to dote indicates that
the system is not effective fcr ordering common items. In most cases,
the comon items become av ilFblo in the supply system before the CM-SH
shipment arrives. The system, however, is en extremely effective means
of getting construction materials which are not stocked in the Army Sup-
ply System. Items such as refined electrical equipment would have tc be
individually procurred if the CM-SH system wos not in effect.

d. Transportation Support: The increase in the quantity of
construction nwterials used by the battalion hEs made it necessary to
rely on transportation from outside sources. Support by the 573d Float
Bridge Company has been excellent. Without outside support, the battel-
ion would not have been able to meet its commitments.

e. Vietnamese Laborers: The S-4 section employs 14 local no-
tionalso Eleven (11) ere used Ps common labor, nine (9), assisting in
the handling of materials in the class IV yard and five (5), in th ware-
house. Three (3), pers'onnel h,ve rcceived on-the-job training, oi:e as a
sign pvinter and two Fs clerk-ty.ists. Utilization of local nationpls
hrs grertly increased the capbility of the S-4 section.

6. FORCE DhVELOMNT: A propos(d Table of Distribution and Allow-
nces for the Untited States Army Engineer Detachment (Tree Crusher)(Pro-

visional) was submitted during the period and was enclosed as part of
the tactical crusher evaluation (See Annex A).

7. COMM MANAG..ENT:
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a. The bttalion's command man.,gement inspections contir . to
provide not only a me.ns of anelyzing .nd comparinE the Preps .d mess,
supply operations, mintenance operations, construction manegemcnt, end
administration, savings program, spfety program, and reenlistment but
provided En incentive for company competition for Best Company of the
Month as well.

b. Roadside technical inspections of vehicles provided an dc-
curete indicator of the battelionts maintenance program rnd pointed out
those maintenance areas requiring commend attention end correction.

c. Competition for Engineer Soldier, Mechanic, Operstor, Sol-
dier, and Specialist Five of the month provided an incentive for MOS pro-
ficiency end knowledge of general military subjects.

d. In addition to the scheduled monthly inspections, the Bet-
talion Commander and staff choose selected areas for spot checks to in-
sure the efficient functioning of the organization.

8. INSPLCTOR GEPAL:

a. The AGI of the 93d Engineer Bsttalion (Const) is scheduled
for 16 April 1968.

b. A courtesy inspection was conducted by 34th Engineer Group
(Const) from 22 to 26 January 1968. The teem felt thet the battelion
wes well prepared for the forthcoming AGl.

9. INFORMATION: During the reporting period, a total of sixty-two
(62) public information stories were written End a total of four hundred
eighty-seven (487) Home Town News Releases, most of them with pictures,
were turned into higher headquarters. About twenty (20) taped personnel
interviews were made for home town radio release. One area of the bet-
telion activities thrt received particular attention was the operation
of the tacttcal tree crushers. Many articles hpve appeared in local mil-
itary newspa pers. Representatives from Life Mazine and all three major
TV/rdio nebworks gfthered mterial for stories on the tree crushers.

10. CIVIC ACTION:

P. Civic action projects during the period included an rddition
to tht dispensary in Long Thanh, a concrete pad for the Thai Loc class-
room, pnd apprcximately 8,000 board feet of scrpp lumber gathered for the
Long Thanh area. Over 1,700 pounds of clothing, soap, and candy were de-
livercd to needy families in Long Thanh. Also, sewing sets have been de-

211 livered to two schools in Long Thanh.
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W1B4XQ 14 February 1968
BUBJBMT Opcrrticnel Report Lessons Leerned

for Qurterly Period Ending 31 J~riwry 1968

b. Medicc 1 civic action in the form of weekly IMDCAP visits to
outlying vil~la~ges hr.s provided trep'tment for over 1 ,OOO citizens.* The
br-ttplicn dispenspry continues to provide treatment to 4 or 5 civilions
o~ch dpy. The bett lion surgeon hps initiated f, bi-wckly sick cell in
the adition bo the dispensary in Long Th-nh.

e. The bettelion continues to enjoy c low det'dline rete. The
Ij hours of supervised daily zmintenance, monthly inspections,, rotedside
spot checks tnd above ell, dedicated wrintensee personnel w~ke this pos-
sible.

b. An inordinate amount of ineintenwnce personnel time is spent
on perts procurement. Continued liaison with supporting maintentnce
units has gleaned the maximum support available. The ma-jor source of
pe'its is the cannibelize'tion point end friends. Continuer' conmwnd em-
pViasis is plpced on proper utilizration of the prarts request system befo.-'e
dotaining perts from other sources.

SIhCTION 2. PART I: OBSLRIATIONS (T13ONS ItPM)

1. PE.RSONNEL: None

2. OPERATIONS:

a.* Item: Lat erite boulders.

Discussion: One obstrcle in the efficient operetion of a
laterite pit wrs the presence of l~terite boulders. They were so hard
that the cutting edge of a scrpper tended to slide over them. Ripping
them with a ripper dozer proved to be unsetisfactory because the boulders
would just roll out of the ground.

Ob~servation: The ba:ck ripper teeth on d cozer blade were
lowered and used to rip the boulders. The blade tended to hold the
boulder in the ground causing it to crumble insteed of colling out of
the ground.

b. Item: Finishing ;.!nd pl, cing concrete -round door tracks.

Discussion: Whfn plrcing door trecks for large ha-ngar doors
or tny large sliding doors, there is alvmys the problem of edging the
concrete eround each track. Since both sides of ach trfck lvve to be
edged, m,2ny manhours Pre required to accomplish the trsk.

14



BGFB-XO 14 Febru.ry 1968
SUBJECT: Oper;tional Report - Lessons Leerned

for Quarterly Period Ending 31 January 1968

Observation: The solution to the problem is to attach smell

triaguja shaped strips of lumber directly to the form that is p l ccd
over the track. The strips cen be cut on E Dewalt saw end put in plece
with small finishing ntils.

TTACD STRIP\ ATTACHED STRIP

.. V\ .... \-.DOOR TRACK

SN\

c. Item: Impact considerations in revetment design.

Disoussion: Often in the design of revetmnts, one import-

ant strength factor is not given enough ccnsider.tion. The factor is im-
pact. The revetments are designed to withstend the soil pressure, but
are not designed to withstand the impact of the initial filling.

Observ.tion: The solution to the impact problem while fil-
ling revetments is first to slightly over-design the revetment end second-
ly, provide simple, teniporary braces during filling operations. Addition-

elly, the filling should be well supervised ard controlled to minimid e
large quantities of fill from being dumped in t cne time.

d. Item: Methods to aid hauling large volumes of ccncrete long

distcnces.

Discussion: It has been found that hauling concrete approx-

intely 8 kilometers from a batch plant in 5 ton dump trucks creeted pro-
blems of segregation and concrete sticking to the inside of the truck

beds.

Observation: To avoid segregation of concrete over long

haul distances, instruct drivers to drive slowly over bumps and to shut

off their engine at forced stops. The ccncrete crn be kept from sticking

to the sides of the truck by lining the truck bed with T-17 membrane or

scra-p canvas. Lining the dump bed also overcomes the effect of segrega-

tion by allowing the entire load to be dumped et one time.

e. Item: Utilizing 290M scrapers to place btse course materiel.

Discussion: When the job of placing bese course first, be-,

gen, tho base course meterial was hauled by five ton dump trucks, dumped,

and then greded. A problem resulted when the fines in the b se cf-. se

mterisl began to seperete from the Lsrger mrteriel. Segregeticn became

an even bigger problem when the material was cded.

15



EGFB-XO 14 Februery -1968
SUBJECT: Opertional Report - Lessons Learned

rfor Qurterly Period Ending 31 Jnuary 1968

Observation: The problem wes solved by placing the base
course mteriil with P 290M scraper. A uniform layer was placed thus
requiring a minimum amount of greding. The fines did not separate be-
cause the mteripl did not require -s much hcndling. Decreasing the
segreation of the fine mtcrial mde it epsier to obtain the required
densities snd CBR values.

f. Item: Soils sample.

Discussion: Wide fluctuations in AASHO Modified density in
a section of fill which was compacted at the sm moisture content with
the same comppctive effort presented problems to the soils nalysts.

Observetion: One possible answer is that even from one
wterial source or pit considerable vriation in mAterial is to be ex-
pected. It is mandatory that rtpresentetive samplcs of ell materiols
used ere tested for maximum dry unit weight tnd optimum moisture. A.
portion of eech sample should be placed in a glass jar eni OMC Fnd mxi-
mum dry unit weight indicated for field comparison with the in situ
material so th-t proper comprction control can be nrinttined.

g. Item: Plumbing a 40' x 96' Pascoe building.

Discussion: Two 40' x 96' Pascoe buildings w.re erected
side by side for use as e werehouse. If handled properly, the Pascoe
type warehouse is easily constructed. The most i-portcnt phase in the
construction is making sure the building is plumb. Otherwise, the parts
will not fit properly causing trouble throu(ghout the construction.

Observntion: By installing the sway braccs ond plumbing
two end beams on erch end of the building, it was possible to plumb the
rest of the building by putting on the purlins. Once the purlins were
in place, the rest of the building was plumb.

h. Item: Construction dC towers.

Discussion: A 45' high control tower was completely essem-
bled on its 4,ide on the round rtther than employing normal vertical con-
structicn. The entire s';ructure w.:s then hoisted into its position on
concrete footers.

Observation: The min advantages to constructing a 45'
tower on its side on the ground and then raising it into pldce wore the
number of manhours sEvcd, the ease of construction, rnd the absence of
hpzrdous climbing an-j overhead work. This method of construction
halved the effort expended on similar tower erected in the converontio-
al manner.
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SUBJhCT: Operational Report - Lesscns Learned

for Quarterly Period Ending 31 January 1968

i. Item: Storing of steel.

Discussion: Steel members pleced in open storage for 1iM
periods of time have tendency to warp if not stored properly. Ths
warped members cause many problems vhen they Ere put-into plce.

Obscrvtion: When staring l-rge stecl members in the open,
special consideration should be given to the location, surface, end
length of the storage erea. The storage z.roe should be Ps level as poi-
sible. Differently shaped steel members should not be stacked together,
otherwise the stel will warp.

J. Item: An improved method for the devolopment of e laterite
pit.

Discussion: Due to the irregularities of leterite deposits,
the use of the earth auger to drill random test holes and mw.ss overburden
stripping on the basis of the tf-st holes often results in an inefficient
devplopment of P leterite pit.

Observation: With En intelligent eveluation of smll,
stripped sections and F grid of test holes, en efficient lUterita pit
can be opened without wasting man .nd equipment hours stripping nrin-
profitable areas. The proper steps in the development of r laterite pit
are es follows: First, drill test holes in th, lpterite from the grid
pattern End strip a sarzll area down to the lUterite. After a smell area
is stripped, drill another test hole to determine the depth of the later-
ite. layer. Thirdly, when an area of good thick laterite is encountered,
expand the area by small strips following the pattern indicated by the
test grid. When the laterite layer extends below thc overburden far
enough so it is not profitebla to continue stripping, begin a search for
P2terite closer to the surfacc. When lzterite ibs found close to the sur-

face, "start the stripping proc.dure again (smafl areas at a time).

k. Item: Forms for concrete pads.

Discussilon: Using mtal forms to pour concrete pads some-
ti.es puroved to be unsatisfactory because of the weight of the forms endbecause the standard depth of the forms ws not sufficient. The problem

was solved by using forms built from 21" x 6"s and 2" x 8"s braced with a
triangular block. Holes were drilled through the bottom plate end lrge
bolts or drift tins were driven through the holes to hold the form in
place. The holes in the side of the form that was not placed against
the ground were used as receptocles for reinforcing bers used in con-
struction joints. Different thi.cknesses were also obtained depending on
which side of the form was plrced -geinst the ground,
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SUBMT: Operational Repor - Lessons Learned

for Quarterly Period Ending 31 J&ntery 196

Observrtion: Concrete forms made from two different sizes
of lumber have proven to be more sptisfactor7 than metal forms. The
wooden forms were completely reusable, weighed much less then metal
form.6, end wero much easier to level -'nd line up. PEds of different
thic'nesses were also poured using the same form.

1. Item: Hand choking of base course with laterite.

Discussion: Specificntions for bsse course mtericl require
that the mterial size be 1k" minus. The actual 1" minus material con-
teined many long pieces that were bigger than li" thus meking it difficult
to grade the material. During final grading, many smell areas that did
not have env finos were created. The areas where the fines separet~d
from the larger material were. hand choked with laterite and then comprct-
cd. Care had to be exercised so that too much laterite wrs not used.
Any excess laterite dried out* and bfcame unsuitable to receive paving
and also 6hanged the grade of the base course.

Observation: In leying base course material, smell areas
where segregption occurs cEn be fixed by hand choking vth laterite or
som other suitable meterial. Hnd choking requires much less tiwe thrn
trying to re-do en entire area in order to eliminate imvll areas where
fines have segregated. This method should not be used during the monsobr
season due to leteritds propensity to "bulk" when saturettd.

m. Item: Curing period for a RC 800 end diesel mixture.

Discussion: In preparing an area covered with bcse course
for asphalt, a mixture of RC 800 and diesel of varying proportions was
used s a prime coat. Once tho prime coat was )rid, it had to cure for
at least 24 hours. If asphalt was placed before the prime coet c;'cd,
the diesel in the RC 800 and diesel mixture rnetrred the esphali and
broke it down. In cases where RC 800 ws used without diesel, the curing
period was increased to 72 hours.

Observation: Allow sufficient curing time for the prime
coet in asphalt operations to cure so that the prime coat won't bleed
through the asphalt causing it to be brken down.

18



L GFB 40 14 Februery 1.968
SUBJ&CT: Operrtional Report - lessons Learned

for Quarterly Period EB.ding 31 Jtnuary 1968

n. Item: Placing pipes in concrete.

Discussion: A recent requirement called for eight-foot
verticel lengths of 2" cast iron pipe to be placed in a concrete pad, A
mrjor problem developed when it came time to put the pipes in, plumb them,
and koep them plumb while the pad was being poured.

0bservation: The problem of setting ei'Eht foot lengths of
pipe in a concrete pad and keeping them plumb while pouring the pad was
solved by placing a 4" nipple connectod to & 2" coupling in the ped. The
eight foot sections were then screwed into the couplings. Grease was
placcd inside the coupling to prevent concrete from getting into the
threads.

o. Item: Preparation of an existing p-,ement for new prvement.

Discussion: When prep ring an existing pavement for e new
extension, the old pavement had to be first cut off and then cleened up.
An air compressor was originally used to cut off the existing pavement.
Hovever, then an eir compressor was not eveilpblc, it became necessary
to develop e new method for trimming the existing pevement.

0bserv:tion: An expedient method for trimming off the end
of zn existing pavement was to first remove Ell but one of the teeth from
P grader and then use the remaining tooth to trim off the pevement. The
job w-.s completod by using the edge of the drum of r 10 tan roller to
trim away Pny loose ends.

f l p. Item: Utilization of a string line for determinetion of

fin~l grade on base course.

Discussion: The tolerence on the finpl grade of F compacted
base mteriel was plus or minus .015 feet. luxcessive survey stakes com-
plicrted working the elready difficult-to-work btse meteripl. It'was,
therefore, necessary to estpblish a procedure whereby the tolerence could
be met.

Cbservwtion: Survey stekes were placed at 50' intervals
end 2 mark 4" obove grade was placed on each stake. The final grade was
checked by stretching e string between 3urvey stakes Md measuring the
distance from tht mark on the stAe to the base course. When the dis-
tnce between the mark on th strke and base course equalled 4", the
base course was et the proper grade.

q. Item: Bese course test strips.
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SUBJLCT: Operptionel Report - Lessons Learned

for Quarterly Period nding 31 January 1968

Discussion: Prior to beginning the rctual placement of base

course paterial on an airfield complex, three 40' x 100' test strips were

placed. The purpose of the test strips w,'s to determine such items es

the optimum moisture content of the brse course materiel, proper placing

methods, and the best compaction methods. Tho. required density w~s de-

termined to be the critical factor in getting the finished base course

material to meet specificetions. Once thc correct density v,:s obbained,

it was easy to get the required BR vplue.

Observation: By utilizing ttst strips to determine the best

compctive methods for base course mterial end the optimum moisture con-

tent of the base course, many mrnhours and equipmen' hours were spved

during the plecing of the b:se course on the Pirfield. LeborAtory re-

sults w re confirmd or adjusted as required. The trial end error method

for determining proper placement techniques did not have to be used where

the base course mpteriel hed to meet specifications. Instead, the trial

end error method was used on the test strips. This also wps an excellent

training vehicle for grader and roller opertbrs.

r. Item: Concrete slpb at water points.

Discussion: Despite ccnstant reminders, customers and oper-

etors at fill stands would not properly close the shut-off valves. This

excess water plus the traffic heavily rutted the roadway end, es water
accumulated, sub-bese failure occured underneath epch fill stand.

Observtion: A 20' x 301 x 4" concrete pad sloped to drain
was pleced underneath the fill stands at w-ter points. The concrete prd

kept the area from becoming muddy and eventually impassable due to excess

wter from the fill tenk.

. Item: Bracing cp fill stands.

Discussion: The horizontal pipe on fill stands has been

found to receive an undue Emount of Pbuse by personnel* using the fill

stand. In several instances, the problem was sblved by welding a pipe
-s e 450 brace between the vertical pipe and the horizontal pipe.
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SLBJLCT: Operrtionpl Report -Lessons Leerned

for Qutrterly Period Ending 31 Jenw ry 1968

3. TRAINING AND ORGANIZ.TION:

t. Item: Refresher course on M-16 rifle.

Discussion: Although most replacements receive some train-
ing on the M-16 rifle, it hps been noted thrt F refresher course is both
helpful Pnd in some crses very necess:-ry. The refresher course covers
such things ,s zeroing -nd care rnd cleaning of the. M-16.

0bservation: Refresher courses on the M-16 rifle have pro-
ven to be worthwhile for replacements. The courses have elso been bene-
ficial to troops who deployed with the unit, but did not have extensive
M-16 treining.

b. Item: Equipment for Tactical Crusher Detachment.

Discussion: After preliminpry work with a rough terrain
End normal 20 ton truck-mountcd crane, it was felt th.t a 40 ton crane
would be required for the disnwntling and reassembly of the tactical
crushers. However, it was obvious that F 40 ton crane could not re-dily
be moved into the areas where the crushers would be employed.

Observation: A 1-88 tank retriever proved the idea 1 combin-
ation of lifting crpbility Pnd mobility for efficient employment to dis-
mantle, reassemble, and repair the tactical crushers.

4. INTELLIGENCh:

a. Item: Presenci- of Viet Co.g,

Discussion: It has been noted that there is a defin;-te cor-
relation betwCen the number of women Fnd children observed in F villge
Fnd the presence of VC guerill-s in the villcge or surrounding ar, a.
Generally speeking, the presence of many women and children indicates
that VC troops are not deployed in the area.

Observrtion: Whenever on a trip anywhere in Vietnam, be
especielly cautious of rill:ges that aprear to be deserted. A deserted
village is a good indicEtion thet VC troopo Frc neerby.

b. Item: Getting the word.

Discussion: Ir F coordinated defense with -everal units
providing defensive efforts, there were continul problems in assuring
that all items of friendly and enemy intelligence get to ell elements of

A the defense. This problem is particulerly !cute where Al eIsments Ere
not combat units and have underdevelopce S-2 sections.
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S1.BJUCT Oprtionrl Report i" Lessone Leorned

for Quertor1y Ploriodiratir- 31 Jenurr'y 1968

Obscrvrtion: No complete'solution is possible..Howevor,
problems ern be minimized byi the overall responsible conmieder ieuring
tkvt all inforartion is dissemirptoed through - daily briefing cnd by
constant contpct amounE elements between meetings. Particularly I.mpor-
teritlis E 'onstont update on the locsti6n of friend)4 prtrols.

'5.: "LOGISTICS.- None

6. MkITIANCE~:

P. 'Item:. Bumper essemtly on UD 69 entrenching machine.

Loiscussion: The bumper Essembly on the UD 69 entrenching
machine has befun torn tway from the main freme when trying to extrp.ct
the mrahino frcm inundptcd or soft soil. Da~mage to the machine is F,
direct result of trying to extract it by ettcching - taw hook to the
hook on top of the bumroar.

Observetion: The Un 69 entrenching machine should be ex-
trEcted from soft soil by attcching e taw hook and eable to the .tie down
brackets on the frame bi-hind the bumper. Never Ettpch the taw hook to
thts top of the bumper.

b. Itam: Push ber=m, on D7L trpctor.

Discussion: During querry operEtions, it wes notf-d that
push bcams on -7 trcctors were being excessiveywr.Tecueoth
demEge w'-s the continuous scraping rction of the push beams age-inst the
blest rock while cleraring quarry shelves.

@,serv,-tion: The wepring of the push be-nms wps greptly re-
duced by welding selvage cutting edgres from a motor grader to the sides
Fni bottom of the push beam.

c. ltem: Lunette assemibly on towd bituminous distributor
(Littleford Mfg.).

Discussion: Whien the Littleford towpd bituminous distribu-
tor wps receivLed, it wes equipped with a 1/4 to 3/4 ton lunette assembly.
Due to the weight of the loaded distributor, it was necessery to pull it
with a 2j ton truck. it wes, therefore, necesssry to modify +.he lunette
essembly so that it would fit a 4 ton truck.

Cbservaticai: A hetvy duty lunette assembly (21 to 5 ton
ctpability) should be used in piEce of the stock lunotte. The' lunette
should -lso be positioned rapproximately 4 inches higher than the stock
lunette to allow for the difference to the pintle of the towing vehicle.
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SUBJLCT: Operotionel Report -Lessons Learned

fr Quarterly Period Wrding 31 JenuFry 1968

d. Item: Thrust bearing on 5 ton dump truck.

Discussicn: Lxperience has sho .z that the thrust bepring
on '5 ton dump trucks has not bten receiving the proper lubrication -t
depot or when it is disassembled. Insufficient lubric.tion has 'caused
demege to the thrust bearing and eventr-l3y loss of the clutch.

Observption: A yearly chuck of the thrust bearing is needed
to Dreclude demage to the bearing beceuse of insufficient lubrication.

e. Item: 5 ton flat tires.

Discussion: Using twelve 5 ton dump trucks, the overage
number of flat tires per dy was five. Changing s flat tire required on
the averege of 2 hours. The doun time for the trucks during tire chang-
ing wzs decrepsed by setting up a tire crnging strticn. A 2 to 3 man
dtil did nothing but change tires. The only time lost when r truck had
P flet tire was the time required to take one tire off and put Pnother on.

f. Item: Tilt, hydraulic rem on D7E trector blade.

Discussion: The hydraulic lines on the tilt hydraulic cylin-
der are epsily damaged when operating in n quarry or .under heavy brush in
jungle conditions.

0bservation: Rotate the hydraulic rem 1800 from the normal
position to minimize dmFge caused by hervy brush -nd rock quarry oper-
ations.

g. Ite.m: Winch cross brr on D7E tractor.

Discussion: Attempting to tow a heavy object or vehicle
by fV:." - a cAble or zhein to the winch cross b-r bends thecross bcr
and An soi- Pses may damage the winch frame itself.

(%servwtion: Do not attempt to tow vehicles or heavy ob-
jects with th. winch cross bpr on the D7B tractor. Towing should be
done with the towing pintle since the cross ber was designed es a strbi-
lizrtion ber and does not have significant strength to withstand hervy
loeds.

h. Item: Removal of winterization kit batteries from D7E
tractors in tropical climate.

Discussion: Two 12 volt battcries are part of the DE win-
terization kit used to boost starting cepebility in cold climates. The
Euiliary power source is not required in tropicel climates.
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SM&T: Operational Report- Issons Lenod 144
for Qurrterly Period Ending 31 January fV6

Observwtion: By removing the two ewuxiary bstteries from
the battery box prior to shipment of tho DAEo to a, tropical cliwMte, the
cost of -the two unnecessary batteries can be seved .(apprcaiimtely $174.0,
sevings). The empty brttery box can then be utilised as & tool box or
accessory container.

i. Item: Engine mounting bolts, 5 ton dump truck.

Discussion: The left, front and rerr engine mounting bolts
on 5 ton dump trucks have been found to be loose Pnd In most cps#;, ex-
cessively worn. Loose mounting bolts cruse crecked bell housings nd/or
bolt sh6er withiin the engine block. The maincauss of .the loose mount-
ing bolts ere tt vibretions of the engine end fro operttixn :on rmigh
reeds.

Observation: The engine mounting bolts Pre not eatily srm
or reached and often ere not checked for looseness by drivers. A poix'ted
vh~ck of these bolts should be made on ? weekly basis to prevent damage
to the vehicle engine.

J. Item: Clark 29CK tractor hood,

Discussion: Tha hood mounting bolts on the 29M.tractor
continuously work loose causing dem.ge to the hood. The cause of the
problem is the intense vibration created through normal oppt-tion of the
engine.

Observtion: Damage to 290M tractor hoods caused by the
hood mounting bolts becoming loose can be reduced by welding e 1" x 4"
x 1/81" metal strPp to the hood End then bolting it to the rediator guard.

S,. p nRT fl: CI4Mi]NIXTICtS: None

2 Inci
1. Transphibian Tactical JAM DUU

Crusher Evaluation LTGo e
2. Supplemental Rpt #1 to

Transphib. Evaluation)IMMUITIO t

-CO, US ArW Emm Genter, ATTN: Historical Officer, USAES, It BwIx'U,,
Virgin2a 6 (Air Wil)

-On mPAC, ATTN: GPM-O?, APO 96588 (Air Ml)
3-GG, UTSARV, ATTN: AVEC-DH, APO 96307 (mail)
6-00, USA(P), ATTN: AVC-P&0, Advance Info (Couier)
4,G, 20th Engr Bae ATTN: AVBI-OPI, APO 96491

5-00, 34th Engr gp (.onst), AM 96291 (Courier)
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SUBJET: Operational Report - Lessons Learned for Quarterly Period

EW4 a 31 January 1968

HQ, 34th EMineer Group (Cost), APO 96291 21 Feb 68

TO: Commanding General, 20th Engr Bde, ATTN: AVBI-N, APO 96491

This headquarters concurs with the 93d Engineer Battalion's GILL
subject to the following comment: Section I, paragraph 5c: Generally
the O-SH procedure for ebtaining materials has proven adequate.
Frequently this HQ has not received a copy of 14th IOC MILS IP numbers
of CX-SH items; therefore, identification of the particular item' when it
arrives in-country. with the right project, has, in so.. instr ncs been
difficult.

FG THE CGOMAK=,

W C TO=
Major, CE
Adjutant

Gopies furnished:
2-ACSFOR DA
1-CO, 93d EBr Bn



1V1-05 (14 Fb 68) 2xd. Ind
SUBJECT: Operational Report - Lessons learned for (arterly Period

ading 31 Jamnx 1968

Up Headquarterse, 20th Engineer Bigade, APO 9 491 2 Maroh 190

TO: Ccunding General, USALE(P), AM N ACC-PWO, APO 9b491

1. Forwarded for your ifonnation and aotion IAW UScV(P) Reg 1-19,
dated 15 April 19b7.

2. This headquarters concurs with the ORLL su1 mitted by the 93xd
Iigineer Battalion and the coment in the fimt indorsementw

FOR THE CCKKANI:.

CECIL D. CLUEk-.
Majcr, CE
Adjutant
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AVCC-E&O (27 .eb 68) 3d Ind
SU3 JCT: Oerational iReort-Lessons Learned for %uarterly Period

Ending 31 January 1968

~D~dJ~~EASUi.L "' STAT-1iZ A GIQRUaZffS(Ii±V), AIO 96491 MAR 1968

TO: Com-uanding General, United States Army Vietnam, ATT: AVIIGC-DST,
AFO 96375

The attached OiLL, submitted by the 93rd Engr Bn (Const), has been
reviewed by this headquarters and is considered adequate except as
follows :

Item concerning removal of winterization kit, Section 2, Part I,
para 6h, page 23. Nonconcur. The batteries provide the extra amperage
for starting. The five part TM for the D7E tractor does not list these
batteries as pait of the winterization kit.

FOR TM' C01,2-A1ZDi:

IICHAliD B. BIRD
Captain, AGO
Assistant Adjutant .General
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AVHGC-DST (27 Feb 68) 4th Ind
SUBJECT: Operational Report - Lessons Learned for Qi.Arterly Period Ending

31 January 1968

HEADQUARTERS, US AI4Y VIETNAM, APO San Francisco 96375191AR 1960

TO: Commander in Chief, United States Army, Pacific, ATTN: GPOP-DT,
APO 96558

I. This headquarters has reviewed the Operational Report-Lessons
Learned for the quarterly period ending 31 January 1968 from Headquarters,
93d Engineer Battalion (Const) (WD3WAA) as indorsed.

2. Concur with report as indorsed. Report is considered adequate.

3. A copy of this indorsement will be furnished to the reporting
unit through channels.

FOR THE CO14MANDER:

Amistant Adjutant enelSI

Copy furnished:
HQ, USAECV (P)
IQ, 93d Engr Bn
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GPOP-DT (27 Feb 68) 5th Ind
$UBJCT: Operational Report of HQ, 93d Engr Bn (Const) for period

Ending 31 January 1968 (RCS CSFOR-65)

BQp US Army, Pacific, APO San Francisco 96558 29 MAR 1968

TO: Assistant Chief of Staff for Force Development, Department of the
Army, Washington, D. C. 20310

This headquarters has evaluated subject report and fcrwarding indorse-
ments and concurs in the report as indorsed.

FOR THE COMMANDER IN CHIEF:

K. F. OSBOURN

MAJ, AGC
Asst AG
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The Le Tourneau transphibi-m tactical crushers arrived in Viet Nam on
27 July 1967 and were initially assigned to the 1 st Logistical Command for test
and evaluation. The transphibian crusher is a highly mobile vehicle approxi-
mately 60 feet long, 25 feet tall, 32 feet wide and weighing 9*k tons. The
mission of the machine is to traverse and clear difficult terrain. Fhotograph
number I shows the tree crusher with the amphibian drums and photograph number

- 2 shows the land drum configuration.

On 9 November 1967, the TrGo Crushing Detachment was attached to the 93rd
-' Engineer Battalion (Const) for tactical employment and further evaluation.

Operational control during this period was given to the 9th Infantry Division,
while the responsibility for the technical and engineering evaluation rested
with the 93rd Engineor Battalion (Const).

The remaining sections and annexes of this report are the engineer evalu-
ation of the entire scope of tree crusher operations in Viet Nam and consoli-
dates the observations and opiniong of the commanders and staff officers
involved in the employment cf the transphibian tactical crusher in a tactical
situation.

I
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Photograph #1 (perimeter of Bearoat) Transphibian tactical tree crushers with
water aid vat Unid drums.

Photograph #2 - (Long Thanh North) fransphdbiaa tactiosj. tree crusher with land
drums*



II. PAR TERS OF EVALUTIO:.

A. Scope of Operation

1. Personnel and Equipment: The personnel and equipment of the
Tree Crusher Detachment were initially establisbod under lot Logistical Command
and subsequently trafisferredto 20th Engineer Brigade. Upon their assignment to
the 93d Enginoor Battalion (Const), the detachment was augmented by eight per-
sonnel to bring its present strength to 23 EM and one officer (plus three civ-
ilia technical representatives). This aurmentation wa-W made to insure that
sufficient operationj maintenance ad administrative person="l were present to
enable the detachment to conduct sustained o.erations. The proposes, TDL is
included in this report under Annex A. The Tree Crusher Detachment was attached
to Company A, the Engineer Equipmet.t and Maintenance Company for the battalion,
to insure that it was adequately supported. One officer of the Battalion S-3
section provided staff supenrision of the detachment to handle logistical-$
socurity, and operational problems and the reporting system involved in the
detachment operation and evaluation.

2. Test Akeas: Test areas wore chosen to afford the maximum number
of environments for the employment of the tactical tree crushers while provid-
ing support to the 9th Infantry Division Uhe excercised operational control of
the machines. A trace of the work areas is found o the following page. Under
the 1st Logistical Command, the TOD cleared 2,083 cres in the vicinity of Long
Binh. While under the 93d Engineer Battalion (Const), the crushers operated in
the following areas: Long Thanh North (550 acres cleared), An Loi Woods (450
acres cleared), and the Hhon Trach (215 acres cleared).

3. Equipment Hours: Total operational equipment hours for !Vth
machines during the period 31 July 1967 to 15 December 1967 were 1565.3.

4. Maintenance Hours: Total maintenance hows of scheduled mainten-
ance, unscheduled maintenance, and field modifications amounted to 405. A
detailed breakdown is contained in Annex C.

5. Instructional Hours: Total instructional hours amounted to 5816,

with 622 of these devoted to classroom instruction, giving each man approxmately
31 hours.

B. Evaluation of Performance

1. Foliage Types vs Rates of Clearing:

a. Heavy: Extremely heavy or dense foliage was not encouterod
during the evaluation. Trees up to three feet in diameter which ranged up to
50 feet in height were sparsely distributed in the operational area, but pro-
sented little obstacle to the tree crusher. The boom is used to push against
the tree truck approximately twenty feet off the ground while one drum walks
up the truck and forces the tree down to the ground. The use of the buxer is
shown in photograph number 3. Trees of larger diameter probably require a
larger bupper apparatus. 1any such large trees closely spaced together would
pose a serious obstacle to the machines and force them to attack one tree at a
time materially reducing the crushing rate.

mA
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Trace of Tactical Crusher Operations (28 July 67 - 15 Dee

Ref: Map, Joint Operations Graphic (Air) NC 48-7 Scale 1:250.,000

1. Long Binh 2083 acros
2. Long Thanh North 550 acres

3. An Loi Woods 450 acros
4. Nhon Trach 215 gQUA

Total; 3298 acres
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Photograph #3 - (Beer O~t pe$.meter) Bumper ~ssemb1y used to p~ash over
8mF~U trees.
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b. Mdium: Medium foliage is ovorcome by the tree crushers with
oxollont results. No hesitation is porcepti'ble in the motion of the machines
through tall brush, thickets, and tros up to 12 inches in diameter. Both the
dry land drums and the amphibian drums work well in this foiago although the
land drums chop the material into shorter lengths. The clearing rate for dry
lad drums was approximately four acres per machine-hour while the amphibian
dm produced approximately three acres per machine-hour. Trees 6 to 8 inches
in diameter are crushed and broken into lengths of approximately six foot by
the transphibian drums. Less complete cutting action is achoived by the land
drums unless the ground is very hard. Trees over eight inches are either left
on top of the ground or are pushed into the -round by the weight of the machine,
depending upon the soil conditions. Photograph 4 shows the machines moving
through medium terrai.

c. Light: Light foliage was cleared at essentially the same rate
as medium foliage. Crushing in light foliage creates a mat of grass and brush
underneath the machine as shown in photograph 5. Though insufficient observa-
tion time was available to permit an absolute judgement. decomposition of this
matorinl may in fact accelerate further growth. Fair results were obtained by
burning light foliage after it was crushed but before decomposition hd sot in
(Sea photograph 6 and 7). The grass and brush mat was effectively destroyod,
but branches thicker than two inches ware untouched. The actual dot vwt
value of the burning in terms of future growth could not be evaluated within
the time frame of the test period.

2. Surface Conditions vs Rate of Clearing.

a. Tidal swamp regions: Evaluation of tidal swamp performance
was obtained in the tidal silt deposits of the Nhon Trach. The soil is a highly
saturated silt. During high tide much of the area is awash. The crusher cannot

operate effectively in those arocs, even with amphibian drums. Water must be
forced fron the saturated soil up under the machine to float it forward until
itnmires down again. Then the process mist be repeated. The clearing results
are negligible as there is no real surfaoa against which the drums can work to
dostroy the foliage. With a dotorncd offort, a machine could clear only 2 to

acres per day. Very high fuel conswnpiion rates were encountered., approx-
iAtely twice the rate oxporionco, ona other terrain. In open water the machine
can move by paddling with its driras; although it is not readily maneuverable
duo to the offset steering mochanism. Pictures 8-11 show the machines in this
swamp arOa,

b. Wot ground or marsh. Wet ground conditions pose no real prob-
li to the tree crushers unless the subsoil is unstable or highly saturotod.
A marsh, or vegetated soft wet earth with surface water, can be traversed by
the crusher. The more vegetation that is proscnt, the better the trafficability
Most wet ground areas can be traversed or clearcd with little difficulty. One
problem, however, lies in the inability to accurately dtorhine the condition
of the subsoil prior to employing the machines due to the wide variation in
soils found in areas of operation. In the areas tested, visual inspection was
not sufficient. As an example,photograph 12 shows the effect of the brushers in
an area which by visual inspection appeared to be firm and solid. However, the
ground had a four inch, densey-oompacted crust over a highly-saturated, low-
shear-strength soil. The results are graphically portrayed in photograph 13.



Photograph #4 - (Boexcat porimtor) Troe crushers in ocholon. Machines work best
in a staggered formation which also allows a back-up if one
machino gets into a difficult aroa.

i

Photograph #5 - (Long Thanh North) Land drum configuration clearing light fol-
iago. Dirt clinging to land drums does not cause a problom on
ha~rd ground.
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Photogra:ph #8 -(Nhon Trach) Tactical. troe crusher in tidal. Clat region.
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Photograph #10-(Nhon Trach) TTC mneuvoring in channoi, Crusher clornxod swath
on the side of channel.

Photograph #11 - (Nhon Trf ch) Resupply in swanp area. Note tow cable on rear
dock,



Photopa]ph #12 -(Ap Thvxnb Nun -INl of Camp Castle) Crust failure (Note
rsrh ar'ea in ba~cgrou~nd).

I-07

Phiotograph #13 - (Ap Thrunh Nguyon) Soil failuro continuad until crusbor vorcod
up on frmor soil.



The crust shoad do to the weight of the machino, and until dry soil started
to be puad uzdor the drums., the machine was tnable to got a good bite with its
d&vux . A slnilznr fa iluro is shown in photograph 14. Even under fairly satur-
ated onditions, a cloarin rate of 1'.5 ncrcs per machine-hour can be maintained.
The dry lamd drums are not foasible for oporation in or near wet ground; the
bidos on the dr-.m become packed with mid and spin helplessly. This situation
In aggmvatod by the tr-il-hoavy weight distribution.

c. Dry Hcrdstcnd: Dry .barsttnd conprised the majority of the
opeiatioral arcas. The c?'ishcrs in nn -2l.rcsrive mannor and cleared

32-foot ewths throuij- the IAndscon x ck &+ta,'y .zu-ur. Land drums can be used
to advantage in thic type of terrain, but 31e not fo siblo if wet areas might be
encountered. io conatxast iLi design is sho--ni on plictograph 15. The tree crush-

ers effectively destrur the foliage on ono pass, cnd it is not ncessxy to re-do
or overlap proiously cleared cz-eos. The full rcto of clearing is doveloped and
S intained on this typo of soil (3 acres/machine-hour with amphibian drums and 4
acros/machine-hour with dry land drums).

3. Techniques of Using Equipment in Varied Terrain.

a. Ravines: Ravtios were encountered with slopes up to forty
degrees in the An Loi Woods operaticnal area. The best methods of tackling such
areat is to out along th, bcttom of the ravine wi'h the first cut. Once the
deepest rart of T~h.- "V" hacns o V p.oktinte&d the ruollincs work up and. down the
sides of the "V"1  The mactino is capablo of climbing slopes up to forty degrees

based on operations ia this area. Tests were net made on steeper slopes.

b. River Banks: River banks require careful entry and exit tech-
nicues. The boat maetiod is to enter the river with one drum first. then drive
in the machine and swim to the opposite side. In most cases, it is best to exit
with the roar drum first, as the tug assembly gives good traction on the river
bank. Problors are encouterod here if the soil -has little shear resistance and
crumbles away under the jrum (see picture 14). Gonerally, if this occurs,
another approach must be found which offors a firmer footing.

c. Hardstand Areas: Hardstand aroas lend themselves to a block
or triangle cut where the machines cut an outline of the work area and then
ope.mte ,ithin this cut, with one machine following the other at a distance of
approxi-.tely 50 meters. An "LP shapbd cut with one machine working each leg
is also effective if security is not a problem.

4. Performaneo in Insecure !xcas: Performance in insecure areas does
not materially effect the clearing rate of the tree crus3hors if adequate security
an resupply means are available. For distant or undeveloped areas, a helicopter
in essential to effect tinely resupply of Class I, III and to rotate personnel.
If the security or resupply means are loss than adequate, the clearing rate of
the tree crushers is correspondingly decreased. During the testing poriod,
several hours were lost each week as a result of requirements of the particular
security force. It wcts fo u d necessary to di- or.lacauonts in the dVtl~iht; or
that a larger force iTould have boon requirod in ordor to continue movement after
dark through some areas. Lmplo;zret o1' security is discussed in paragraph C 2.

.4
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Photo~a-h r1 - ,r ~ic.~c of Long Thani'. Noith rubbor pla3ntation) Soil filurc-
pv'cvc-n cd Orxxis Pr.)T cotaning suf.ciort bite to climb oaxt
o:C struain.

Photourcaph 15 - u (Cta astle) Troe crushor undergoing change from =aphibian
&.x.Is t-o lcnd dras ChanGo-ovor tJ-cos fromi 18-24 houxos.



5. Porformwco as Affotod by Extendod Operations; Extended oporations

have little effect on the clearing rate of the tree crushers unless tactiol or
trr-in conditions prevented maintonaice equipment from reaching the machinos for
the weekly maintenance poriods. ,d4tionally, cross-country navigation presonts
a problem in extended oporations, but this can be solved by using smoko or flares
to guide tho machinos. The installation of a shock-resistant compass might be
advisable if extended operations in remote, unpopulated areas are anticipated.
The basic design of the machine and the simpliotty of its operation loud thom-
solves to trouble-free operation at lon distancos from home base. The tooting
period with the 93d Englnoer Battalion (Cons) h,.s shown the many Avantagos to
be found when working wv.th machines that hcvo no I.WdratLic lines to fail or
trAnsmissions and power trains to be ovorstressed, Initially probLms were en-
countered with the drIve pinions end the cooling of the generatrs, but no recent

probloms have been ox.oorionood. Specific problems are covered in detail in the
maintonance annex.

6. o b dition l Equipment: The rake attachment was not ovaluatod as it
could only be used in conjunction with the land drums Based on in-country con.-
ditions) this accessory does not appear to be useful, especially since it can
bo mounted only 6-th land drums,

0. Security and Controu

1, The effects of enemy action upon the tacticol crushers cannot be

fully ovaluated. Up to this point only seven rounds of small arms fire have
struck the machinos, although one attempt was made to hit it with an RPG round
which detonated prematurely on a trees Six rounds of a small calibor struck
the drums and loft only small nicks, and one round chippcd the resistent glasr
on the driver's comptortmont but did not penetrate. Enoem bunkers and tunnels
have boon offoctivoly destroyed Ir the tactical crushers as a rosult of th
action of the drums -nd the machinots weight.

2. Typo of Security for Various Typos of Foliage and Surface Conditions:
The inherent mission of the troe crusher to clear wilderness makes the problem of
security a difficult one., Regardless of the conditions, there is a definite need
for both passivo and active security if full protection is to be afforded. Merely
posting security in the imrodiato vicinity of the crushers is inadequate. Lrea
clearing presents lss of a problem than tTace clearing in that a defensive per-
imotor c-an be established -nd manned, whereas clearing a trace roquiros every-
one to be on tho move. The -:!t method of scouring on area to be cleared is to
havo the machines make an initial cut outlining the area or a portion of the area
in which they plan to work. Security can be posted at the corners of this area,
whil, the crushers work on the inside of the perimeter trace. The security coan
either pull in with the decreasing area to be cleared, or remain on the outermost
edges of the cut. Heavy or automatic wor ons are placed along the trace in those[ i positions offcring the best fields of fire, while infantry or LPG's are used to
fill in any gaps. P'4 h j6 shows a tree crusher working with armor protection.

a. Donse: Dense foliage has mixed blessings in that the security
bas a difficult ob mo'ring with the machines, but the eneny has at least as dif-

ficilt time in locatinE the machines. For dense areas, both mounted and foot



PhtIogrnp (16 -(Long Thnh Fcrth) T,rnk secuaring corner of the trpce
whtls Lreeuhrnnf3-a ilso ire.
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patrols nre noodod as tho tracked units generally are forced to follow the crush-
a *Ws l the Infaftry patrols to the front and sides. If the machines are

meking subsequent passes through the same area, the tracked vehicle can precede
the crushers along the previously crushed path. A helicopter can be used to a
limited extent for patrolling although the dense foliage reduces its offoctivness
In this role.

b. Medium to Light: Medius to light foliage requires the security
to spread out over a wider Area (Up to A kilMt#V An Op" Alf") since the high
vilosefte makes the machlnes more susceptible to RPO or recoilless rifle fire as
momon *otagrapL 17. Helicopters offer a real advantage in the role of an
act'tvo patrol to spot nemy activittes in these areas.

c. Swamp Aread: Swampy areas present th% pelast obstacle for
esaurity forces in that it is generally very difficult for ithor tracka or
toot security to follow and keep up with the crushers through such creas. A
boat or helicopter is a necessity in these areas. Sm securitT cLM ride the
=@Wkwo through this area, as well as thromh other types of terrain, but this
force cannot be relied on to providO adequate protection for the equiliaent.
Even on wet ground, APO's a4n 1 S 's following the amobers along a trace have
become stuck on numueros occasions and had to be extracted which resulted in
lost time.

. Radio Control from Ground and Air: Radio control from the ground
and air is an effective means of w .rtaining control over the dotachment. The
detachment was augmented with radi-: drawn from the battalion to insure constant
ommucation and to help solve the problem of monitoring the tree crusher freq-
wncyr and the security force frequency, Each vehicle was equipped with an iN/
VRC 46 which proved satisfactory although maintenance problems wore experienced
vith the crusher radios due tr the constnt shock action to which they are sub-
jected, Air control was emp.,yed to a very limited extant as no aircraft were
aveatble for this purpose on a contiaxling basist The aircraft has the addition-
e1 .adwnteges of being able to guide the machine along its path tnd provide
sewrity. Regular access to a light observation helicopter would greatly in-
creese the control of the detachment.

+ Staff Supervision: Staff control consumed an indtdinate amount of
time. he S-3 section fowd it necessary to have the staff officer work a zost
ftisi ti to effect the necessary coordination for mouement planning, security,
za at stuck veacles, fuel re-suply, and to arrange for visits and eval-
uation of the tree crushers. In view of the staff experienco and coordination
requirements, it appears preferable to attach tho crushers to a combo.t engineer
battalion.

D. Maintenance

1. Repair Parts Usage and L-.SL: Vpair parts usage factors wore
quite low condidering the developmental nature of tha machines. What poarts
wer seeded were supplied proxptly from o- -hand stock or obtained through Philco-
7et in Saigon. Fuel and oil elements Wve to be h04Me at every other 60 hour
maintenance periods. PLL is maintained by detac met personnel and is carried



Photogrnpi Ag17 -T(Leg ThrI X'hTree Cr,her operoting4 in light foliege.
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in the shop van. PLL should include all frequently changed components nd an
adoqato'supply of parts for drum or pinion driver change. The ASL naointained

at Philco-Ford is sufficient to supply parts for each of the machines for a
period of ono year, A more detaild discussion of maintonanoo problems oncount-
erod is found in Annox 0.

2. Maintenance Program: The established maintonance program appears
to be satisfr.ctory. Normal preventive m.intonacn 6f .ono' hour before and after
oporation has so far been adcquto. Tb stand-dovn time of one day per seven
(or after every 60 hours of operation) is not oxcissivo and is sufficient to
detect any situations that might dovol-v into pro t.,]m Terrain presents a
problem only in so far as being able to got the sipport equipment to the machines.
An M88 VTR, rather than the curront2y availablo rcgh torrain crone, would increese
the capabilities of the detachment greatly by its Increased mobility sand greater
applicability to work in conuiunction wizh the trot orushers. Sustained opera-
tions have not caused any additional problems. The test situation of chnging
from one sot of drums to nothor Ias caused some problems with drum bolts, but
this is aparently as much a mattor of mechanics'training as anything else.

E. Suport

1. 2Lditional Maintenance Support Required: 4dditional maintenance
support is not required unless spocia-l factory or depot-shipod parts mst be
ordqred. If the machine is to be disassoibled, -40 ton crane is necessary for
lifting the center assembly.

2. POL SupprXt Including Methods of Supply: PMt support does not
present as groat a problem as might be , hcught as oach tank holds a 16-20 hour
operational load. One 600 gal2on fuel pod can resupply both machines. Where
possiblo, the machinos are fueled from a 2* ton fol t .ke:A. If that is not
iaasbeib, a trailor,-6mountod fuol'). A Is -baul6d to the sito for Pm rosuppl y,, If
the- aroc i-inaccossiblo,f eo.. czan o rbos lie. by-air as iAs -oon done on sev-
oi'eal 6cdsiLons. Wter, 611 na groase have not constituted a problom in rosupply
operations.-

3. Movement and Support Rocuiromonts:

OL& OerbAadt Poblim, apise wlhq a6teaptir.-to .ovo the machines
werleass fdr any distance. basically;' it, is besbt io 'keep suh moves t6 a riiiim
; mplo.ing' the detabment on -large-scale ratherfliaa nuaorous; sm.l-scalo oper-

atioft. Extesive route recbonnaisance and coorcitiai~niih ith -~a offtoinle, in
nacessary to minimize damage to civilian property ing 'sebure cloaranoes when
noving thrugh populated areas0  The; sec:rity muit %e cbnisultad as to thei
ability to-travel with-the machlzes. Additionally, -6 'oach 2- to trucU and 7
each -tractor-trailer rigs are necessary if the entire detachmont s tc be movd
with- a-1. its equipment and PIL-ASL.

-b, Disnssonbly and Rcassombly: Disassembly was not tasted during
this period, but would probably only be foasible if the move wore ever 50 miles.
Based on the experience of assembling the machines when they arriveA in country,



it is ostim.ted that the disissombly and assembly time would be at least one
week. This would ro-uiro a 40 ton crane omxd 19 tractor-trailers to move both
machines. A thorough road roconissanco would also have to be made to doter-
mine if the route could halle a class 60 load.

F. Training

1. Evaluation of Classroom Training vs OJT: Based on the experience
gained during this testing period, there is a definito need for formal classroom
training to achieve mmodmum offectivoness on the p'rt of the machine operators.
The operation of the machine itself is very siuplo, .nd some OJT is necessary
to learn proper technique, but it is felt that all pcrsonnel, especially those
in a euporvisory position, should attend the 80 hour block of instruction providod
by the t-e Tournoau ong .oors. This instruction covers nomenclaturo theory of
operation, repair and opor.-4ional tochniquos.

2. Evcliution of 1ochcmics Training vs OJT: OJT value for moohnnics
was JAmitcd due to the umiquo nataro o^ tha oquipmout and the low' density of tree
crushors available for training. 622 hours had to be spent on classroom instruc-
tion covering theory and basic concepts of the machines. A thorough training
progrim involving work on a zachine woiJd have to be sot up before the mechanics
could be considered Lully qtaLif'ind.

G, Suegsted Factory Modifications

1, ft-ovision for radio installation: The crushers should be modified
(to accomdate radio installation for proper control of the detachment. Special
care should be taken to provide a mounting location for the radio to minimize
shock, and to provide for the mounting of the antenna assembly in a protected
location. The AN/VRO /6 would be suitable for this installation. A more detailed
discussion of the field modification accoxplished ., provided in Op'artional Roport
Number 1.

2a Provision of limited infrared/white light capability: Night tests
made in the vicinity of Lon$ Thanh North indicate the feasibility of night opor-
ations of the machines in relatively secure areas. Field modifications included
the mounting of lights on top of ihe d.iverls capetiAn', facing forward, 2
lightp inside the engine compartment to illuminate the sides, and 2 lights also
within the engine compartment facing to the rear. The concept proved highly
s a ry, but th illumination cast by the 290 M wheeled tractor lights used
was not sufficient to cover the entire area. 1'6ro powerful lights should be
incorporated into the modiftication.

3. A tow cable should be mounted on each nachizo to replace the winches.
The best diameter has been found to be 1-3/4 inches. The top of the roar drive
assembly offers a surface upon which the tow cable could be mounted for transport.
The winch assembly has not provon to be worthvhilo as it is not of sufficient,
strength to be used as a tow cable and adds 10,000 pounds of weight to the roer

t-of the mchine, which is already too heavy. A thirty toot tow cable used by
itself or in combination w ,h au ch cable would give the machine the bost cWp-
.blUliy to retrieve ia dixabld crusher without adding excoessive weight to the



4. Design a universal drum to roplaco the water and land, drumsp which
would incorporate the bost features of toth d ums. Ono mmnner in which this
could bo accomplished is shown in Figures 5 and 6. Modifying each drum to twelve
points instoad of six contact points would rosult in one point contacting the
ground overy 3 foot rathor thnn every 6 foot as occurs on the present mphibicn
drum soon in photograph 18. This would provide a smoother rido, loss shock to
the mchine, end roduce the possibility of broaking through on upper crust of
earth, This univorv1. drum would still give mximm flotation for water condi-
tions. It should also reduce maintonanco problems of the driver unit since less
effort would be roquirod to turn the whool. Ln extromo oxomplo of the track loft
by the presont amphibian d4rus is sbown in photograh 19.

5. The pmsent bmper was desftnod for trees with an avorago diameter
of &W inches. Yn actulbty, The ecqpui nt, encountered tros in the oporational

aIn ei mes of r-ee feet in diameter. By the addition of bafle platos to the
ad& seffort bats and to the pintle assembly, coupled with the installation of
bumper braces and stops, this problem was solved In the field3 The firm presently
manufactures larger bumper beaus. A suggested factory modification is shoun in
Figure 4. (See operational reports 1.0 and *16 LAr a mo detailed description of
field mdification).

6. Replace the 12 point head bolts used to secure the drum oovor plate
with a standard 6 point bolt head (uintain the double fine thread -nd sot).
This would be done in the interests of standardization and elininato the need for
special 12 point socket tools.

7. Reverse electrical system from a positive ground to a negative
ground system. This would allow such accessories as lights and radios to be used
without the installation of additional batteries,

8. Redesign the tug structure to reduce weight on rear oad of nachino.
The present configuration seen on photograph 20 results in a ground pressure of
4 psi on the front drums and 7 psi on the rear drum. This coul be achieved by
modifying the rear tug structure as shown in figures 3 and 7. The lightening of
the rear assembly by W0 or more tons would greatly izcroase the traffieability
of the machine without Affecting the ichine's crushing capabilities.



FIG. POSSIBLE DRUM DESIGN -18 POINT
(ARTIST CONCEPT)

F-IG. 5 POSSIBLE DRUM DESIGN 12 POINT
(ARTIST CONCEPT)



Photosr.,p !1~3 (BEet-ec~ts', rh~ dirum shc,, tbr'ee of the six points.
I~iHet cf drum. -s 12 FAt nnd distance betwee~n points measures
6 Yet

Photocgraph1 #19 -(Long Thbrnh) Batreme example of characteristic p~ittern 1,!
by present amphibien draws. Driving a light wh6e 3ed vehicle
o ver this terrain is very difficult.
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IV. CONCLUSIONS

A. The tactical crusher in its present configuration is a worth-

while complement to the Rome plow on firm, hard ground and supplement to

the Rome plow in soft, wet areas.

B. The transphibian tactical crusher offers en effective ArA econom-

ical means of clearing large areas.

,C. There are modifications that could .xke thc. present configuro

tion a better machine for the perticuler environent found in the Drers

of Vietnpm where it has been tested.

D. Utilizing the amphibian drums, the tree crusher can negotiate
almost any terrain, but is not adapted to clearing tidal mud flats.

n. The lend drum are feasible only for use in dry areas where the

scoit hvs a high bearing capacity end a low water table.

F. Due to the excessive time required for disassenbly and the ex-

tenSive coordination required to move the crushers overland thrcugh

WuI.t-up areas, the machines are best employed cleering large trPcts or

Crushing traces through tactical areas,

* d



t V. RiCOM-IfrDTONS
A. That the present two m9chines be leased six additio.il months

for use in furthar land clearing operrtions. Also reteined should be
the present PIJ..,31 stk -o. 1t least one technical representative
shoul. rewin in uounLu ,:. oissist in further modifications and training.

B. That the acquisition of additiond1 mechines be considered if
the modifications suggested in prrogrrph G, section II, can be satisfac-
torily incorporated into the design.

C. That further research be made to develop a drum which sheds
aoil like the amphibian drum yet provides th,- crushing rate of the dry
land drums. If such a drum is developed, it should be t.'sted on one of
the tactical tree crushers in-country.

5. That the rake attachment not be retained for use.

it. that the TDA outilined in ANNEX A be adopted. II

a

II



ANNEX A: PROPOSED TDA

ORGAIZATION

1. MISSION: To clear wooded or jungle areas for fields of fire,
tactical operations, construction projects, and selected civic action
projects.

.2. ASSIGNUT: Attached to the Bnineer Combat Battalion, Army,

TOIL 5-36 or the Engineer Construction Battalion, TOU 5-115.

3. CAPABILITIES:

a. This unit:

(1) Levels selected areas of heavy vegetation, jungle, or
woods.

(2) Clears vegetation and trees by leveling any type of
vegetation, by crushing trees up to 8" diameter into sections and by
selective burning. Veetation over relatively hrd grend is crushed to
a height of 2 or 3 feet.

(3) Operates on a two-shift basis.

b. This unit has a limited capability of providing its own
administration and supply but must be provided mess.

c. This unit is capable of providing limited organizational
maintenance of ordance-automotive equipment. It is capable of direct
support level maintenance on engineer and tree crushing equipment.

d. This unit is not adaptable to a type B orSanization.

e. This unit is not adaptable to a reduced strength orgniza-
tion.

f. Individuals of this organization can assist in the close-in
defense of the crushing equipment only. Primary security mst be pro-
vided from external sources.

4. BASIS OF ALLOCATION: One per Engineer Combat Battalion, Arz,
TO& 5-36 or Engineer Construction Battalion TOE 5-115 engaged in large
scale land clearing operations.

5. CATGORY: This unit is designated a category II unit. (Refer- 7

ence unit categories, AR 320-5)

6. MOBILITY: The primory mechanical components of the detachment,
the two crushers, are land mobile only over selected routes due to their
excessive weight and destruetive nature. The crushers when disntled
are not transportable on organizational vehicles. No evaluation of air
transportability bes been mede.

A14661 A



7. This table is in accordance with AR 310-series and, together
with documents listed in paragraph 10, is the authority to requisition
and issue, in accordance with pertinent Departent of the Army directives,
all items listed herein unless otherwise indicated.

S. In accordance with pertinent Department of the ArnV and/or the- ,

aer documents, units ere authorized the following (definition of term
in accordance with Alt 320-5 as amplified by 8B 38-26): i

a. Basic load

b. Prescribed load

c. Mission load

9. When there appears to be a discrepency between the allowances
shown in section III (Equipment Allowances) level column and the basis
of distribution Ps indicated in the "Remarks" column, the amount shown
in the level column will govern.

10. Itemw of clothing, equipment, components of sets and kits, re-

pair parts, accessories, special tools and allowances of expendable items,
as contained in the following publications, are authorized so far as they
pertain to the allowances for the organization and/or individuals covered
by this table.

a. Tables or Allowances (TA).

TA 8-100, Allowances of Army Medical Service Expendable
Supplies.

TA 10-100, Allowances of Expendable Supplies.

TA 10-100-40, Allowances of Quartermpster Expendable Sta-
tionery and Office Supplies.

TA 50-971, Allowances of Expendable Supplies for the ArmyNational Guard.

TA 50-973, Allowances of Expendable Supplies for U.S. Argy
Reserve.

TA 50-986, Allollances of Expendable Suprlies to Supplement
Equipment for Fcod Service Facilities Serving Field Installation, Troop
and Hospital Trains and Army Vessels.

b. Arny Regulations (AR)

AR 11-14, ArnW Programs - Material Readiness.
AR 135-8, Reserve Component Unit Readiness.
AR 140-1, Army Reserve - Mission, Organization and Training.
AR 220-1, Unit Readiness.

I___



AR 310-1, Military Publications - General Policies.
AR 310-31, Organization and Equipart Authorization Tpbles;

Tables of Orgenization end Equipment.
AR 310-32, Organization end Equipmett Authorization Tables;

Personnel.
AR 310-34., Organization and Equipment Authorization Tables;

Bquipment.
AR 310-4, New Armw Authorization Documents System (NAADS)

Policies, Responsibilities, Manpower Standards and Cri-
teria, and Priority Control Schedules.

AR 385-32, Protective Clothing and Equipment.
AR 420-76, Entomology Services.
AR 622-5, Qualification in Arms - Qualification and Fami-

liarzation.AR 700-, Supply and Maintenance Technical Assistance frogram.

AR 700-11, Reduction of Lquipment Requirements.
AR 700-20, Type Classification and Reclassification of Ma-

terial.
AR 700-8400-i, Issue and Sale of Personal Clothing.
AR 711-16, DSU/Installation Stock Control and Supply Pro-

cedures (Army Field Stock Control System).
AR 715-30, Local Purchase of Civilian-Type Items.
la 725-50, Roquisitioning, Receipt and Issue System.
AR 725-500, Local Purchase ard Requisitioning of Ordance

Eupeadable Items (Eccept for Ammmition end Guided Missles).
AR 735-5, Property Accountability - General Principles and

Policies and Basic Procedures.
AR 735-11, Account.-ng for Lost, Damged and Destroyed Property.
AR 735-35, Supply Procedures for TC and TDA Units or Activ-

ities.AR 735-600-1, Library Books.

AR 750-1I, Maintenance Concepts.AR 750-3s The Arv Integrated Equipment Records Maintenance

end Management System (TkR).
AR 750-5, Organization, Policies end Responsibilities f;

Maintenance Operation.

AR 750-6, Maintenance Support Planning.
AR 750-8, Commnd Maintifiance Management Inspections.
AR 750-10, Material Readiness (Serviceability of Unit Equip-

mnt).
AR 750-50, Use of Controlled Cannibalization as a Source of

Low Mortality Repair Parts Supply.

c. Oth.hr applicable CTA.

TA 20-2, Equipment for Training Purposes.
TA 20-92, Aru',j Lducetion Center Activities.
TA 23, Targets and Tprget Equipment.
TA 23-100-1, Ammunition, Rockets and Missiles for Basic and

Advanced Individtip Training (by 10S).
TA 23-100-2, Amm-nition, Rockets and Missiles for CONUS Ser-

vice School Training.

I . . .
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TA 23-100-3, Ammunition for Training in Overseas Theaters.
TA 23-100-4, Anmmition for Training, USkR Schools.
UA 23-100-5, Ammition for Training - USHL ROTC Schools

and ROTC Sumer Camps.
TA 23-100-6, Ammnition, Rockets and Missiles for Unit Train-

ing - Active Arg and Reserve Ccaponnts.
TA 23-101p Miscella.eoue Ammuniti n and &xplosives.
TA 23-103, DuV Drill and Inert kxaunition.
TA 45-8, 1n~ted States tra Troop Information Activities.
TA 50-901, Clothiiq and iquipment (FUCE).
T1. 50-902, Clothing and Lquipment (NMILIZATICU).
TA 50-903, Clothing and Equiment for AriV Notional Guard.
TA 50-905, Clothing and Equipment for Arm Reserve.
TA 50-911, iquimnt for Food Service Faciltiee Serving

Field Installations, Troop and Hospital Treins and Army
Vessils.

TA 50-913, Office Type Furniture and Equipment.
TA 50-914, Individual Safety end Protective Clothing and

Equip ent.
TA 50-915$ Alowance for Flags, Tentage, Sewing Machines

and Equipment for Civilian Guards.
t Tk 50-918, Deyroam Furnishings.

TA 50-919, Furnishings for Government Controlled Nonhouse-
keeping Personnel Quarters and All Types bachelor Officers
Quarters.

TA 50-920, Furniture, Furnishings end Woveable Equipment fe
Government Controlled Family Housing.

d. Other publications.

DA Pam 108-1, Filmstrips, Slidess Tapes, and PhonoRecordinp.
DA. Pon 310-3, I:dez of Doetrinl, Traioing and Ormnizatiiawl

Publicetions (Field Manusls, Reserve Officers Training
Corps Manuals, Training Circulars, AnW Training Progran,
Army Subject Schedules, ArmV Training Tests, Firing Tobles
end Trajectory Cherts, Tables of Orgenisation and Xquipo
ment, Type Tables of Distribution and Tables of Allownces).

DA Pam 310-4, Index of Teenical Menuals, Technical Bulletins,
Supply Mnuels (Types 7, 8, and 9), Suprly Bulletins, Lub-
rication Orders and Modification Work Orders.

DA Pam 310-6s, Index of Supply Catalogs and Supply Mnuale
(hcluding Types 7, 8, and 9).

DA Pam 750-1 , Preventive Maintenance Guide for Comanders.
SB 3-40, Pesticides end Herbicides.
(C) =8 38-268 Ainidtion Supply Retes (U).
38 700-20, Ary Adopted Item of Equipment.
TK 38-50, Aru Equipment Record Procedures.

11. The abbrevistins used herein are in accordance with AR 320-50.

I



O2. ~ therdit indictesdf w t9I~* puthorixod here-
' jjtti of oeue and/or is-

sW bf s Ws.iAe iteims Ohding availability f m.F iodels or in lieu
thereof ik&l exhusted, or* estpblished by ue.int pu1.W d reoiv.

13. This table contains the miaijm essontitl quentities and types
of oquipment necepQary to acc6mplis tfie ssion o the unit. 4dit.tqap
special tools and equipment conteined in publicatio . Pp erGUlem.nts to *

TO for nintenance within scope of mission of the unit nay be authoiied
by local comander, provided ths ite~ms requested -re determiitd to be e8-.
sential for the successful p,rforw~nc6 of -the essigned supply and minten-
Pnce mission. When any other edditional ecquipmut is roquired and is not
covered by pertinent equipment authorization documents approval must be
obtained in accordance with procedures established by AR 310-31, MR 310-

14. Allownces o equipment authorized herein may be decrepsed oromitted t the direction of the onw:eers of n jot commends. Units

will requisition only tht authorized .tenw which they ere able to receives
store, maintain, and utilize unless otherwise directed by Headquarters,
Depertment of the Army.

15. When assigned miltary personnel exceeds that authorized in see-
tion II (Perbonnel Allowances), items of equipment authorized on an indi-
viduel basis are incrersed accordingly.

16. Approval for authorization of arms and items of individual equip-
ment for issue to non-military personnel must be obtrined through commend
channels from the theater army commender o the Deportment of the Arm y.

17. In accordance with R 3*10-31 end'AR 310-44, reconendations for
chenges to sections I, II and III may be submitted directly to Readquar-
tens, United States Army Combat Developments Command, through command
channels. Ruphasis will be placed on recomnending changes designed to
accomplish the most efficient r.nd economical use of personnel end equip-
ment, Recommended ch.nges to or inquiries on section IV should be addres-
sed to Headhaurters, United States .rmy Meteriel Comend.
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(,q T,*IA-, OF DISTRIBUTICtK AN ALL"JN=~

SICTIM II - ONIZATIcNt

DSIGNATION US ArnV Engineer Det (JC) TDA XX NTA

PAR DESRIPTION GRADE M)S BR ID REQFIR LINM
a b ... c d e f g h

I 01 01 et Cdr TIT 01331 CE 0 1

01 02 D Sgt E7 62B40 C Z I

01 03 Sup St 5 76Y40 NC B 1

01 04 Det Ck E3 7120 L 1

01 05 Repair Parts Sp £4 76Q20 E 1

02 Tree Crusher Sect

02 01 Const Mach Supv E6 621s40 NC B I

02 02 Crusher Oeretor E5 62E20 4 4

02 03 Ast Crusher Operator E4 62B20 9 4

03 N.tnt Sect

03 01 Fogr Maint Tech WO 62A10 1

02 Engr Equip Repir P orwn E6 62B40 NO E I

03 Mechinist B5 J4E20 E 1

04 Power Equip Rm E5 52D20 L I

05 Sr E gr Equip Rjzun E5 62B20 B 2

06 Tank Retrievor Op E5 11 20 B 2

07 Welder B4 44C20 z 1

OV Eigr Equip Rpm E4 62B20 B 2

09 Gen Veh Rpm E4 63B20 B I
10 aint Date Sp E3 70I0 £ 1

a b C e Z h



JUSTIFICATIONS

Detachment Sergeant 4
Pera 01 Line 02

Recomfnid an L-7 be euthorized for this position. Due to the nwturs
of this detachment's duties and rtsponsbilities it is inconceivable that
an B-6 could run this comlicted organizrtion. This NCO will have the
eddbd responsibilities of en operntion5s frgeent and coordination with
higher headquarters, He will be rtsponsible for all wtit administrative
and operative functions except for th. operwtion of a ness section.

Const Koch Supvi

Pares 02 Line 01

Rsoomrnnd that the Conat MWch Foreman be greded -6 as an exception
10 to line 14, pege 637, AR 611-201. The nwture of the duties end rsponsi-

bilities of the incumbent of this position ero far greater then those of
Fn individwl supervising - section comprising of 16 or more personnel.
Thesere cost of the equipment -nd its complicated operations is fer
greater than that of en entire EnSineer Platoon of v Construction Engi-
neer Compony.

I4
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DETACHMENT H.EADQAT

Per Line Description Qty Remarks

01 A726Uo Antenne Group RC-292 I ea

01 D64865 Cose Field Office Mpchine 2 ee

01 E63317 Comprss M .gnetic Lens!-tic 2 es

01 F97915 Desk Fied 2 Folding Stools 2 es

01 H73666 FlDshlight., Plstic RT Anglf 1 ea

01 J71304 Goggles Sun, Wi.d & Dust 4 eas

01 N55650 Panel Marker Aeriel Liaison 2 ee

01 Q54618 Radio Set AN/VRC-47 Mtd in ton I ea.
Trk

01 Q54618 Radio Set AN/VR-47 Mtd in 3/4 ton I es.
Trk

04 R94967 Rifle 5.56i M-16 4 ea

01 S27405 Safe 2 Shelves 1 Drwer 1 es

01 U11152 Sprayer Insecticide 2 Gal Hnd I ea

01 U93888 Teble Folding Portable 2 ea

01 V48921 Tent GP Med 5 ea

01 V49058 Tent GP Small I ea

01 W95487 Triler Cargo * ton 2W 1 ea

01 W95537 Trailer Cprgo 3.4 ton 2W I ea

01 W98962 Trailer Tank Weter 400 Gal 2W 1 ea

01 X39461 Truck Cergo 4 x 4 (j ton) 1 ea
01 X39735 Truck Cargo 4 x 4 (3/4 ton) 1 ea

01 X40009 Truck Csrgo 6 x 6 (2j ton) I ea

01 X802' I Typewriter Non-Port 15" Crr 2 ea

01 Y34027 .V.tch Wrist 3 a



JUNGIE CRUSTHKR SLOT

Ppr Line Description Qty Rem rks

02 B67081 Binoculars 6 x 30 Mil Reticle 2 ea

02 L62803 Compass Gyro Mini,ture 115V 400 or 2 ea
60CY 70itts M-ork 27

02 L44575 IPuncher Grennde 40m 2 ea

02 Q53186 Radio Set AN/VRC-46 Mid in Tree 2 ca
Crusher

02 R94967 Rifle 5.56mm M-16 9 ea

02 Trnsphibiasn Tacticel Jungle 2 eo
Crusher

j3
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MDEMIAMCE SECT
ro r Line Des cription Qty Remarks

03 B98994 Bco: Set Machinist Weld & Elect I ea
Repair

03 D1101+8 Carrier Cargo 6 Ton M548 I ea

'V 03 D80299 Chain Assy Sg1 leC w/pr Link 14.e8

03 E72393 Compressor Rty r'wr Drvn Skid Mtd I ea

03 H702 File Visible Index Book Unit 2 ea

Generator Set Gas Ebg 1.5 KW 1 ea
60Cy 1 Phlw.se 2 Wire AC

J45699 Generator Set Gs Eng 3 KW 1 a&
600y Skid Mtd, 1-3 Ph ACS I03 J'71304 Goggles Sun, 11ind & Dust 2 ea

03 L10505 Jack Hydr Hnd 100 Ton 2 ea

03 124575 Launcher Grenade 40m 2 ea

03 L92386 Fchine Gun 7.62m Lt Flax 2 ea

03 N96741 Pistol Cal .45 Auto 1 ea

60yI hse2WieA

QJ56!8 Genao Set GAsAC4 Wn Carrie I e

Cprgo 14548

03 R94967 Rifle 5.56u M-1 6 12 ea

03 T13152 Shop Eqpt Organizational Repeir I so
Light Trk 1414

03 Vi9950 Tank Unit Liquid Di p 1 ea

03 V48441 Tent Frame Type Mint I ea

03 W32456 Tool Kit Auto Fuel & Elect System 3 ea

wAt,



AINT NANCE SECT CONT'D

F'M:' Line Description Qty Remwrks

03 'W33OC4 Tool Kit Auto Mech 8 et

03 N33552 Tool Kit Body & Fender Repair 1 ep.

03 W67706 Torch Outfit Cutting & Welding 1 es

03 W95,11 Tr-r-ilr Cargo 1j Ton 2W 1 ea

03 Y41 2.;5 Welding Shop Corgo Trl Mtd 300AImp 1 ea

/!
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JUSTIFICATION

4. ?ORADIO SET AN/VRC-46. One per 97J ton amphibious Jungle crusher
for mintsining radio communicetions between thf- crusher Jobsite and the
detachment headqunrters, between the two crushers and eny grornd support

£ tscticel forces in the vicinity of the Jobsite.

Q RADIO SLT AN/VRC-47 MD IN TRK CARGO 3/4-T-n M-37, To include Trk
tTon end AFC To maintpin com.qunic-tions botwen the detachment head-quarters and the isolited crusher jobsibt. Recoiver needed £or higher Hq8.

Z72393 COMPRESSOR RTY PR DRVN: AIR 5KW GAS DAVN 125CFM 10OPSI. Required
to support the prescribed weekly preventive meintenance for the two junglecrushers, to clesn the generator units exciter generators, drive motors,motor line switches, electric control compartments, wheel reversing switches.

! 2 GEN6RATOR SET GiAS LNG 3W SKID. Required to provide power to light
the detachment Headquarters and Supply Section conm-nd post tent End the

'I) Mintennce and Shop Section maintenance tent.

LQ9 LIGHT WT GEN ILLIUM 25 OUTLET. Required to pro.de lights to
the comnend post Pnd mpintenance tent.

T13152 SHOP BQUIPMENT UIGANIZATIONAL RE 5-TON TRK HTD. Required to
provide equipment for the mchinist to make enrll repair parts Put ArW
perts required for field modifications of the two develoluental tree
crushers.

M TRIIR CARGO 4-TON. R~quired to hrul sup iii.s froih supi-ort
iecilitits to thu ditnchment nnd to hrul Detachment Headqrurters netbriles
end equipment bitween er Ps of operation. To be twed by the Detrchftnt
Headquarters 'ton truck.

W9M11 TRAILM CARGO I-TON. Required to haul Suprly Section mnteripls
end equipmunt between Press of operation. To be towed by the Maintenence
and Shop Section truck mounted shop equipment vehicle.

7 TRUCK CARGO 3/4-TON M-37. Required to hold the detachment con-
trol net AN/VR-47 radio repair perts and other Detachisnt Headquarters
meterinl end equipment between areas of operation.

X TRUCK UTILITY *-TON. Required to provide trpnsportion for the
Detachment Corwnder and to mke supply and mail runs for the detachment.,

R11048 CARRIER CARGO FULL TRACKED 13-TON AMPHIBIOUS MOD M-548- Requir-ed as e contact maintenrnce vehicle to support the two jungle crushers,
precludes the use of a standard 3/4-ton contact wintenance truck. The
armored personnel carrier can carry the oxyscetylene welding, and cutting
torch set, the 400-AW are weldinf mpchine Pd/or the lubrication and
service units plus repair parts and fuel from the )eintenence and Shop
86ction to the isolated crushtr Jobsite.

AJ2



JUSTIFICATION CO NT'D

N67 FISTOL CAL .45 SEMAUTON.TIC. One for the Detachment Commander.

R951 RIFLE 5.56m M-16 SEMIAUTOMATIC. Individual weapons. One per
enlisted man in the detachment.

W2456 TOOL KIT AUTMV FUrL AND EC SYS REPAIR. Required to provide
tools for the two general vehicle repairman to perform organizational
mpintenence on the 4 detechment trucks and the 13-ton armored personnel
carrier.

M-88 TANK RETRIVR. The deletion of the 20-ton RT crone erd
the addition of en M-88 VTR would provide the detpchment with the follow-
ing capbilities over and above the RT crane: Greater maneuverability
with access to varied terrain conditions; capbility to make temporary
ronds to work sites which would allow the 5-ton shop set, FOL truck, or
personnel to reach work sites in the shortest time; also it would help
prepare a work site for making repairs on the crushers. The boom height
and the recovery cpblh could be used to lift the drum (24,200 ibs) end
remove it to allow the drive to be worked on or removed. In performing
these services it would be more effective then the 20-ton RT crane, In
addition, it would provide the detpchment with an orgenic recovery capa-
bility.

L5575 LAUNCHER, GENADE 40mm, M-79. Required for tactical support
while tree crushers Pre on the Jobsite.

L2386 MACHN GUN 7.62mm, Lt Flex M-60. To be mounted on each tree
crusher for tactical support and fire cover while the crushers are oper-
ating in an isolated area.

W98962 TRILR TANK 'TR 400 gal 2 WL POTABLE R. Required for use in
isolated Preas where men can't get potable water is not available.

L TRUCK, CARGO 6x6' TON M35A2. Required to haul men end equip-
ment to znd from the jobsilud where the crushers ere located.

Y WATCH NIST. One for the Detachment Co~rnnders 10, and Detach-
ment ISG.

R470829 FILL. VISIBLE INDEX, BOOK UNIT. One for the Detachment Supply
PLL and one for the Detachment Mintenance PLL.

B98994 BOOK SET, MACHINIST, ALD AND ELE REPAIRS. To be used by the
machinist and repairmen.

E63317 COMPASS, MAGNETIC, UNMTD, LNSLTIC, 1.58" DieO-360 Grad. One
for the Detachment Commander end one for the Detachment NCOIC. 4

J OE SET, GAS ENG, 1.5KW, 60CFS SKD MTD. To be used on the job-

site for lights while crushers Pre being operated.
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JUSTIFICATION CONTD

XW2 2 1ThWDING SHOP CARGO TRI MTD 300AHF. Required for the use by the
detachment welder.

H73666 FLJSHLIGhT, 1tSTIC, RT ANGLE, 2 CELL MIN LAM, 1WRTGHT. For
use by the detachment CQ.

LIO JA.CK, HYDR, HAND, 100-TON 19k" CLOSkzD H 29" MXT. One for each
tree crusher, for mpintenence on the tree crushers.

§ TORH OUTFIT CUT"IG & &LDING OXY-ACCBTYENZ. Required for
cutting ,nd welding on the tree crushers by the welder.

K_9 = TRAI , CARGO 3/4-TON, 2WHL, W/A. To be used with 3/4-ton truck
to haul supplies end equipment from jobsite to Detachment Herdquerters.

___ CAB, FIELD OF-ICE MACHINE. Required for cerrying typewriters
When a bpse camp is required.

F_~9 9 DhSK, FhELD, 2 FOLDIN STOOLS. One for the detechment orderly
room end supply room.

J17 1 . GOGGLES, SUN W-IND & DUST, SINGL I*&FRTR, PLASTIC LENS. For use
by by the vehicel operators.

N5j,650 PANEL i ARKER, tJMRIAL LIAISON. Required for erch crusher when in
an isolated ares.

S2QjO1 6,1L, 2 SHLF, 1 DRIR, 2 CO4F 26"x17"x17P". Reouired for clissifiled
documents and for use by the Detachment Commander.

U11J2 SPflYiR, INSLO, HIND 2 GAL. For use while detechment is in en
isolated orea.

U0888 TABLE, FIELD PTBL. One for the Detachment Orderly Room, and one
for the supply room.

V_841 TENT, GP NED LT WT OG 107 FWR W/COM. Required fer the detach-
ment while out in the field.

V49058 TENT, GF SWLT1, LT W1, 0G107 Flf4a W/COMF. Recuired for use by
the Detachment Commender while in the field.

W30& TOOL KIT, MkUTOMOTIVL GEN MCH. One for each .nuto mechanic for

maintenance on the vehicles.

X80211 TYFEdRITER, NITBL, 15" CA RIAG. One for the clwrk typist and
one for the supply room.

V1950 TANK UNIT LIQUID DISFESING. Required for refueling of the
ctushers end support vehicles while located in an isolated orea.
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JUSTIFICATION CONT' D

kM,60 ANTENNA GP, RC 292. Required for bpse camp for communictions
between the crushers Prd Detrchment Headauarters.

D80299 CHAIN ASSY, SGL LLG, W/FW.a LINK AND GRAB HOOK, 5/8. Required
for each vehicle.

E62802 COIE ASS, GYRO, MINILTURLe, 115V 400 OR FC t MOUNTING 60CPS 70 WATT
W-:RK 27. Required for each tree crusher in nt-vigption.

B67081 BINOCI-DIRS 6430 MIL IETICLB. Required for serial and land recon-
nissance. One for the Detachment Comn.nder Pnd one for the Detachment
NC OIC.
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ANNEX B --- PEDICTION OF TRIFFICABILITY

1. An attempt was made to correlate, after tne fact, cone penetrometer
r lr with 0e trafficability of the tactical transphibian crushers. No
definite conclusions could be reached; though the following generalities
*ppar valid;

kv, There is an a-pprent correlation between CER readings obtained
with a coe pametrometer and the trafficability of the tree crushers.

I Gm firm, dry ground or vet soil which is not saturated,; ; CBR of
5-%0 411 aparently allow the crusher to operate.

c% Soil failure w oil ocor in a"sa with a CBR of less than 5 when
loaded by the crusher drum.

d. The acrsat situation occurs when the soil conditions provide
I a e bearing ca~acity for the drums, yet there is insufficient water to
take adautzge of the flotation capability.

2. our- _-Ma49 crusted silt, it is extremely important that the crust
be rawwed prior to testing with the p(netrometer or felse readings'will occur.
The cruoher., particularly if turning, will break through ay crust up to eight
inches,

I
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ANNEX C: MAINTENANCE CONSIDERATIONS

1. Equipment hours (15 July 1967 - 15 December 1967).

a. Total tree crusher hours 1565.3

b. Support equipment hours 1197Total 2762.3

(1) Rough terrain crane

(2) Armored personnel carricr

(3) 5 ton shop truck

2. POL consumption

a. Diesel 26,854 gal

b. Oil 2,621 qts

c. Grease 388 lbs

d. Approximate consumption in gal/hr/machine: 17.0 gal/hr/
machine

3. Total manhours (operations only): 5,772 mh

4. Maintenance manhours: 4,485 mh

a. Preventive maintenance 1,325 mh

b. &pecial problems and field modifications: 3,160 md

5. Special problems.

a. MWin DC Generator Burn Out: The high ambient generator
temperature was believed to be one of the cruses. Another cause was the
fpct that the drive belts were too lcose on the exciter generator. Blowcr
units were installed on the generators. The generator continued to over-
heat but did not result in any additionpl drmage to the system indicating
that the blower did make some contribution. Also, a vent was cut through
the armor pl!te under the generator to allow outside air to enter between
the power house unit ,rd the top of the fuel tank. The output voltage of
the vriable voltage mnin DC generator was rfgulted Pnd the DC driving
motors were rewired from a peralled to series circuit. There wGre no
futher instances of exessive temperature and the problem was appoln-akly
solved.

C-I
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b. Commutetor: Several copper bars in the commutator of the
n min DC generator expanded c'using irregularities in the diameter of
that scction of the ermwture and caused the commutator brushes to chip

S~and break. The alternate overheating Pnd cooling of the win DC gener- 7
3tor probably cnused this. The comrutetors were Out down s few thou-
sndths of an inch to uxtboi bi a uniform dimmter. On another occasion,
the ornture of the main DC gener- tor wes damwgd beyond reppir. The
overheating caused by A continuous period of work had caused one of the
bars in the commutator to raise up, crack, rnd break off in z piece ap-
proximately three inches long. In tiu, this hr,- c':used some of the com-
mutptor brushes to be chewed up. The damnn-,s ruouired a rpl cement of
the armture end the commuttor brushes. Thure have been no recurring
irstances of this problem.

c. Right Front Driver Unit Malfunction: Malfunction was ceuszd
by P series field jumper (electricel lead) in the right front drive motor
erccd loose. The jumper was silver-soldered back into place snd the con-

4-:tion taped. This wes apprently an isolated problem end has not recur-
red.

d. Crackfd Roller Bwering Assemblies: The Senior Le Tourneau
Service Enginer in Longvies, Tc.xs conducted a detailed invstigation
and shil-ed - different type for instzllation in the driver unit. The
n iw bearings hve P self aliging f,.ture which should compensate for
. for.ces which hvo cE~us(,d the previous failure in the roller bearing

ossunblies. As of this report thre has been no problem with the new
bearings.

e. Gear Tooth: A counter-shpft pinion cog (which holds the
roller be,-rang -ssemblies) crpckcd and - small piece broke off in the
driver unit c'using damge to some of the other internzl gears in the
driver unit. Some gnerptor brushes had to be replaced and tht damaged
driver unit was replrced with one that had been built with spare pprts.
"Ihe Le Tourneau Enginee.rs hrve forwarded the metal teeth to the Le

Tourneau plant for an .nalysis.

f. Bumper B*,,m Support Failure: Welding on bot:i sides end top
of th, pindle broke loose causing the brackets to prtially collapse.
Yield modifications wre (1) weld a plate under the pindle br; (2) weld
a~ ffle plate betwe..n the main support bars to the plate structure end;
(3) weld smell bpffle plates to the pindle assembly to the rpin baffle
plate. Additionally, the bumper braces ind stops -ere dded to provide
three points of contact insterd of one. This has allowed P lerger dia-
meter tree to be crushed without causing oamper failure.

g. Counter-shaft Finions: The pinions in the right driver
shepred in two. The pinion w~-s one which hcd been reheted and machined
to fit the new sclf-alignThg' bearings. The reheating may heve caused
the metal to become brittle and shear. t.ter, two more pinions in the
loft driver faild. As of this report no solution to the problm h's
been found but the situation has not rcoccured.

C-2"
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h. Right Aepr Exciter Bemring: The right rer exciter bepring
in the exciter generator burned out twice. The Le Tourneau Service
Engineer found thrt the bearing shpft had increpsed end the bearing could
not slip the recuired distance. This problem wes solved by turning the
shaft down to the specified size. Evluetion hes not continued for e
sufficient time to determine if problem is finally solved.

i. Drm Shipping Watjer: It w,'s found that two of th. drums
shIM4 saw tr o ad , This cased a loss of mobility and steering.

acmdiiam was appreAtly caused by improperly tigntened bolts. As of
this reort thete has been no additiotal water leakage into the drums.

J. Fxhaust Vents: When traveling through deep water, both
x cldnes shipped w,-ter through the exhaust vents located two fect above
flotation line. This is believd to have been cPusEd by wove action.
Dawge to electrical wiring by the splt water has not yet been evaluated.
This ocurmd after the close of the reporting period end no corrective
actic hi. been taken as of yet.

5. Repair Parts Us;ge:

a. Ireventetive maintenance

(1) 20 es fuel filters

(2) 8 ea air cleaners

(3) 4 es. fan belts

(4) 8 ee oil filtere

b. Special mwintenance

(1) 1 ea DO g(.nerator

(2) 1 es driver unit

(3) 11 ea roller bearings

(4) 48 es brushes

(5) 20 es brush springs

(6) 35 ea snep rings

(7) 3 ea gears

(8) 10 es pinions

(9) 1 ea armature
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(10) 57 ea screws

~~(11) 13 ea washers '.

(12) 24 ea W grids

(13) 2 es shunts

(14) 12 ea ammeters

(15) 160 ft electric3l wire

(16) 2 ep rubber baffles

6. Suma ry: As with any developmentAl model, various problems
, eveloped in the initial stages of tsting in Vietnam. The majority of
t ic problems have been solved, however and for the lest month end a half
vilth the 93d Engineer Battalion (Const), few maintenence problems Wve
b. i encountered. It should be kept in mind that e thbrough training pro-&r:m w.s not possible for the operption and mwintenance of trer crushers.
A good percentage of the time., the mwchines were oper. ted Pnd mrintsvinedby relatively inexperienced militery personnel with general supervision
Sd O rT being t ought by representatives from the rnufcturer. Also., to

ienpble mximum evp.luation, operpticns were conductd in extremely rough
trrqin. These fectors tnded to increase maintenonce difficulties end
1ow.#er mchine pioduction. Once the field modificrtions have been perfected
?nd the military personnel operating and maintaining the mchines hAve re-
v..ved proper training, very few m:intenrnce problems Pre expected to Arise.
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ANVEX D, PI - ASL

B-81 SV-P)01t RA 4
0-177 Bearin- LA 1
0-315 Greas.e Fitting LA 5
CD-.3426 W-Grid Plate EA 12
CF-7945 Nylon Plug FA 2
CF-42 Capacrew FA 4
OF-7954 Oil Seal FA ICF-'/769 Primary Gear EA 1
CF-2132 Liner UA 2
7 -7782 Final Drive Gear EA

V -9361 Final Gear EAICPI S62% Copper Washer EA 18

CG-7472 Capscrew EA 31C-7474 Capscrew EA 2
%--7479 Capscrew EA 5
M-7957 Capscrew EA 9
CG-2424 Bearing Fl 1
CH-1950 Capscrew EA 9
C946245 Primary Gear FA 1
VJ-1053 15/16"x2. 2St EA 168
CI.-6248 Ring L 2
CL-8738 Spacer EL 1
CG--8740 Oil Seal E4. 1
CK.3978 Micro Switch EL 3
DC-.5636 Primer Switch 94 1

- F-5869 Hose Clamp ?A 2
T*-8379 Point UA I
W-8380 Point EA 2
)(C-902 Rose Clamp EL 2
0 -5115 Hose Clamp L 2
RP-2179 Exciter Gen Brush EL 12
.f-I367 Wheel Moter Bearing EL 4
U_-6972 Lmmeter EL 1
RV-5318 Bearing EL 1
FR-5319 Bearing LA 1

AF-5227 Exciter Gen -Bearing LA I
V-3993 Capacitor L 1
W--8375 Countershaft Locknut EA 1
HR-5415 Rubber Seal EL 2
111.-4913 Water Sending Unit A 1
Wi14914 Oil Sending Unit V& 1
[ I-330. Water Tamp Gauge rL I
11H-3303 Oil Pressure Gauge rd, I
" -11513 Bearing A
11J-752 Clamp 34 2
1EJ-7013 Contact Strip EL 2

MDJ( I H-S2 38 Plate Rectifier 34 1



STOOLUVM'.NDNOUNUNIT OF ISSUE QTRIU QXTIT

19L1111 2 Point Terminal Rk 2
11-9457 Coil EL

L-8495 Grease Fitting ?A

I -7920 Housing Coil LSsembly E 1
H.-7809 Capscrew JAI,

34-7346 Bolt Block Fj. 4
H-7357 17 Pinion PEL I
T-DI-9278 Capscrew EL 17
'M-9739 Exciter Gen zmzature M. 1
FH-2739 Bearing E. 1
L4-5838 Capscrew EL 4

104-9744 Bracket Power Switch El. 1
21-3208 Cap Screw Ed 2

WK-2207 Bearing E4 1
9-979 Grease Hose EL 2
HO-909 Tacker &1 1
1 -7259 Point Housing F1 2
iO-.7210 3/8 inch Bolt Block FIL 44
M..6940 Cap Scrw E 4
P-6803 Cap Screw -L 10
0-6457 Starter 1

HO-6110 Point EL 10
HfO-4500 DC Main Switch EA 2
110-4,532 Transformer (Contr) Et. I
W)-4630 Contz4l Switch E4  2
H0-4007 Cap Screw EL 10
0-4037 Coil EA 1
W0-8831 Mag T Lnm. Lssy EL, 1
f10-9879 30 Plate Rectifier EL 1
q0-3402 Spring Lifter EL 2
H0-3049 6 Plate Rectifier Et, 1
4P.-3459 Steel Brake Disk FL 18
RP-2983 Point R. H. Fd 1
4P-2979 Point Support L.H. F I
RP-2978 Point Support ii.H. 1L I
1P-2988 Stationary Point L.H, EL 2
HP-2990 Stationary Point R.H. EL 2
HP-2984 Point L.Ti. EL 1
P-1074 Seal Ell 1
P-559 Steering Motor Stator EL 1
9P-3460 Brake Disk El. 17
IP-3370 C-9 Brush Ring 4ssy EL 1
iRL-2871 Oil Seal 'zt 3
7,)0-1759 4.C Generator Brush r, 8
HR-7037 A55S Fan Belt EA 6
HR-9474 Capscrow EA 2
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. MX D, PLL - t

GIOE' NMPR 31 NOTM' UNVIT OF IST

5 1140 Rockor ixm t:1 6
5111343 Roehor xm Ell 6
511,1422 Bearing 2
5111424 Waaher AU. 4

5"111526 Pipo Lasy .. 1
5111 27 ipo El 1

5113953 Cylinder Liner .L I
5114335 Seal .u 3

A 511So v-7 Cam Foliowor El 9
5115d54 Soal M. 2
5I 16476 So. El 4
531700.3 Bolt EL 8
511'1005 Washo-r E 4
5111016 Gasket /
511102?3 "oi' 1

M7269 Guskot El. 2

5117369 Conoctor Il, 1
5'jI'I40 Gaskot 1 1
5iI"7629 Nut EII. 4
Sk 17962 Rling E 2
5111C76 Gasket EA 2
5117994 B.aring E," 2
5119126 Thermostat El. 6
6121g63 Gacskot El 2

5124,519 R Ig Ed. 2
5125109 Washer . 4
5"126327 Spring E" 1
-26640 Push Rod EM 9
5130959 Seal E., 1
5133767 Bolt Soil El 1
5135756 Rod E. 2
$1013 Y-t El 2
S)50193 Gasket E!, 4
5160303 Retainer EA 6
5160322 Roke-r Arm Shaft L 2
5"15.329 Gasket El 2
51$r2$5 Brackets . 8
515*160'1 Lock Nut EL- 4
g)Sa149 Bearing Cap . 1
M 52944 Gaskot El. 1
5-153284 Rotainor U. 4

5 153286 Scroon .,. 1
615-4637 Ring .1
n166319 Shell Sot F7
9172874 Nozzlo El. I
$175846 Gasket EL 1
5176228 Screw Ell 2



4 IL",X D, PLL -i1L

111340 Rocker ;Lna 6 35111343 Rocker fxm E4 65111 422 Baring 2511144 Washor 4
5111526 Pipe Lssy D. 1 "7
5111527 Pipe51 1 3953 Cylinder Liner 1
5114335 Soa'. 351150)17 Cam Follower F. 9$115454 Soaj. ,L 2Si 164 76 So(, 7. 4
53170) Bolt El 85117005 Washer EA
5119016 Gasket EL.511 02 ;  Bolta 4
5117269 Gasket EA 2f117369 Connector EL 1
3''I?4 Gasket 1
% 162 Nut "l. 4S 17962 Rin.g 7U, 251'1%76 Gasket D.25f111'984 B,.,.aring L"2
5119026 Thermostat _. 65|2196 Gasket El: 2

~I5O1963 Gasket2

'519 Reile 2510 Roher 1" E 4
.51280 Push Ro Ell5130959 Seal E

5%13"767 Bolt Ses El, 15135756 Rod Fl. 2
515r1 Lt El. 250193 Gasket FL 4516M Retainer E6
5150322 Roeor .rm Shaft El. 2fIM329 Gasket W. 2
SIMS2' Brackets F 8515,1601 Lock butE.

I S) Sal49 Besting CapFJ
M5'244 Gasket .1
FIS284 Rota-nor Ft. 4
515326 Screen t1

f5f637 Ring E
$519319 Shofl Sot X. '7

9172874 Nozzle El.
$175846 Gas!ot EL
5176228 Screw El 2
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5177764 Damper 1

5177773 Gaskot RL 2

5177777 Valve 1

5179954 Rockor Lrm iv 6

1#4494 Insort M. 25186858 Spring . .6

5188405 Rotainor 6

5188506 Pin I

519517 Vaivo 16

5196026 Bearing Set Z 10

5196320 Rod Sholl Sot 24
5196375 Gaskot Kit W, 2

5196382 Ga1cot Kit 2
5196381 i310oror Ropair Kit 2
519638t Blowor Kit 4A 4

5196939 F"ti. IPmp, Kit 1 2

5197939 Ring Set 2

5198W65 Cyli-der Kit 12

5228765 Injector 12

5230007 Soal M. 4

5373014 Elcmonts Ri. 60

5564980 Elemonts 71 20

5575086 Gasket M. 2

5575087 Sp.cing 1
6436719 Elements 20

6437298 Gaskot 4

8137/t04 Connector L. 2

8524267 Coolcc EL 1

Dr5
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ANNEX E. OBSERVATIONS OF LE TOUNAU SERVICE ENGINE.RS.

A. Recommended Basic Modifications of Present Crusher.

1. Redesign rear end of main frame and redesign tug structure
for better ground clearance. This should markedly improve performance
in swamps.

2. Replace both the sta r driis and round drums with a univer-
sal drum. We propose a drum mde basically as the star drums now are but
made in two 7 foot sections revolved I turn in realation to each other.
This would give the effect of rolling on a drum with points three (3)
feet apart instead of the present six (6), thus making for smoother rol-
ling on firm ground.:1T
.O'. In the event the army decided on new modified machines there are
flther recommendations concerning weight reduction and distribution, to
v-btch it would be premature to attempt to propose at this time.

B. Support Equipment: Be sure the necessary support equipment is
properly maintained, available, and accessable to the crushers. This
zipplies to everything from hand tools to an adeauaite crane.

NOTE: The RT crane has proven quite limited in its lifting capabilities
ana the type of terrain it can travevse.

C. Training Program: Recommend all officers and NCO's directly
connected with the Tree Crushers should attnd the Le Tourneau Service
Training School. They in turn should give the on-the-job training to
oerators and mechanics.

E-1
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AVBI-OS (19 Dec 67) 2d Ind

SUBJECT: Transphibian Tactical Crusher Evaluation

DA, Headquarters, 20th Engineer Brigade, APO 96491 26 December 1967

TO: Commanding General, US Army Engineer Command Vietnam (Prov)
APO 96491

1. The Transphibian Tactical Tree Crusher evaluation is forwardedin accordance with instructions contained in your General Order 443,

1 November 1967 and your message AVCC-P&O UX 4372, 12 November 1967.

2. With respect to the recommendations contained in paragraph
V of the report, this headquarters agrees that further research is needed
to develop a land drum which will shed soil like an amphibian drum, that
the rake attachment not be retained for future use, and that the TDA,
Annex A of report, be adopted. This headquarters does not concur in the
recommendation to extend the contract 6 months. However, it is recommend-
ed that the present PLL-ASL stockage be retained, tbrt one technical
representative remain with the detachment, and that the contract, with
modifications, be extended for 3 months until 30 April 1968. This head-
quarters considers that a 3 month extension on the contract will allow
sufficient additional time to observe and evaluate the tree crusher under
varying conditions and to reach essential conclusions not possible at the
present time. Observations, to date, are based on linited conditions of
jUngle, terrain, and hostile attack.

**3. This headquarters concurs in the comments in paragraph 3,
1st Indorsement. The observations made thus far, in the limited time
available, have been insufficient to conclude that the tree crusher is

an economical and efficient means of clearing jungle under combat
conditions. Therefore, action to order into production or purchase
additional tree crushers is not appropriate at this time.

4. The comparison of tree crushers with Rome Plows, paragraph III
of the report, provides useful information. However, in order to
determine the more economical means of clearing, the operating unit costs
must be compared, i.e., personnel costs, repair parts and POL costs,
and costs of other support requirements.

5. Particularly noteworthy is the fact that the machines experienced
few mechanical problems until the end of the test period when the electrical
systems failed on both machines. Serious breakdown of the electrical
systems indicates further observations are necessary before it can be con-
cluded that the machines are relatively maintenance free.

*M

**NO ADDITIONAL INDORSEMENTS RECEIVED, HQS, DA



AVBI-OS 26 December 1967
SUBJECT: Transphibian Tactical Crusher Evaluation

6. Little experience was gained with respect to the tree crusher's
alility to survive in a hostile environment. The degree of incapacitation
that might be caused by an anti-tank mine or a direct hit with an RPC
rund is unknown. The machine operates in very difficult terrain where
suIpport and maintenance equipment would experience great difficulty in

m;king major repairs to damage as a result of hostile action. This same
t!rrain makes the security of operations a difficult task, and increases
the probability of VC-inflicted damage in more active hostile areas than
those experienced thus far.

FOR THE COMMANDER:

t/ROBERT F. JONFS
Captain CE
Assistant Adjutant

.11
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'ii IDEPARTMENT OF THE ARMY
HEADQUARTERS, 93D ENGINEER BATTALION (CONST)

APO San Francisco 96370

SUPPLEMENTAL REPORT NO. 1
TO

TRANSPRIBIAN T~ACTICAL CRUSHER EVALUATION
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f Is INTRODUCTIMt

Following the close of the transphibian tactical arItisher evaluation
Period on 15 December, the crushers encountered diff'iculties in a waterweyOf the Mhon Trach and could not be driven out under thejir own power. Thismechanical failure and the subsequent removal and disassembly of~ the machinesis judged to be of sufficient importa~nce to warrant a short supplement to theoriginal evaluation. This report is compiled from interviews conducted withindividuals involved with the tactical. cru:3hers durine the per-iod 16 December
to 24 December 1967.

~ A chainnel in the Nhon Trach noar high tide (Thl Vai River, Coordina-los
Ys 160817).



r o .. .. .r - • 7 , , w j , .: T ,:

II. PARATM S OF EVALU.TION

A. Scope of Operation

1. Personnel and Equipment: The personnel and equipment assigned
to the Tree Crusher Detachment remained unchanged during this period with the
exception of the addition of various boats for security and transporte.tion.
Assisting in the operation during this period wore four bridge boats; three
from the 100th FB Co and one from the 573d FB Co. The 15th Engrs also supplied
five air boats andtbree 12-ton bridge float assemblies. The Battalion Executive
Officer supervised the extraction, removal, and toardown operation.

2. Test Jrea: The entire period was spent in the Thi Vai River
which is the main stream flowing through the Nhon Trach tidal swamp. The area
is composed of island-like deisits of tidal silt interlaced with water channels
of varying widths. High tide accurs twice each day, the first tide rises
approximately three foot and the second about eleven feet. The current velocity
varies from three to five foot pcr second.

B. Evaluation of Performance

1. Problems Encountered in Deep Water: On 16 December 1967, themachines wore to swim up the Thi Vai River to their original point of entry into
the Nhon Trach, which was the first log of the trip back to Boarcat. Both
machines crossed the soft ground shown in photograph 2 to roach the main waterchannel* As crusher number 2 reached the deep water of th main chojuiol and
started in, number 1 paused on the mud bank to watch tho progress. Number 2
entered the deep water during the receding tide and was swept about fifty metersdownstream. The operator had difficulty controlling the machine which tipped

from sido to side. Although the water was relativoly calt.m on the surface,
there was apparently a whirlpool or eddy current acting underneath the surface*
After twenty or thirty minutes, number 2 reached the far bank and paused for
number I to move out. Number 1 then entered the water and encountered the same
difficulty with the current. The machine started dipping from side to sidedespite the operatorts efforts to control it against the current. Suddenly the
op&erator of number 1 could hear the machine taking on water. It sounded as if
it was pouring into the front axle and very soon thereafter smoke started toenter the driver's compartment from the ventilating port. The machine behavederratically and the right front drum locked. At this point the operator of
number 2 saw the smoke coning from number I and moved accross the stream to
assist the other crusher. The operator swam number 2 downstream to turn around,

when ho did so, the machine tilted and the operator thought he heard water
running into the frame. Crusher 2 continued to operate however, and moved backupstream to put a tow cable on the first machine. As he approched the stranded
machine, the operator noticed that his right front drum would not moves so he
shut down number 2 immediately. A snail amount of smoke from machine number 2
was noticed by the poopla on machine number 1. A detailed discussion of the
mechanical difficulties is covered in section D.

2. Extraction: By late afternoon of the 16th, the situation
looked bleak. Both crushers wore disabled in the middle of the M1an Trach tidal
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#2 M arsh leading from Phixoc Tho into the Nhon Trach Swamp
during the rising tide (Coordinates YS153823).
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4muwomp. Neither would run nor float. How do you extract 195 tons of steel and
wiro? The machines wore highly vulnerable to enemy action in that only limited
seeurity could be afforded with the equipment on hand. At least there was no
problem of the machlnes flonting away; the operators had beached them as soon
as they had run into difficulty. The machines were spaced approximtely 150
feet apart and did nt float away even at high tide (see photograph 3). The V

two Immediate problems wore the removal of the water from the insido of the
k axle, and the securing of the machinos from enemy action. On the 17th, a land J

and air reconalssanco was ma-do to fix the loction of the crushers and to locate
a suitable extraction site. The only feasiblo sito - firm shore and cleared
bank with land access - was locatcd eight kiloroters downstream at the dostroyed
village of Ap Go Dau. Photograph 4 shows the bank at that location. During the
day mechanics and tools were lowered from helicopters to the machines to doter-
mine the extent of the damage. A pump was also taken out to the crushers to
begin pumping out the water. Lengths of hose were used in conjunction with the
pumps to siphon the water from the front axlos, but these devices could only be
employed at low tide since the remainder of the time the access plato to the
front axlo was under water. Boats were the only moans of getting to the crush-
era as well as defending then and maximum effort was ma e to obtain a sufficient
number. On 18 December, four bridge erection boats were placed in the vvter
near the stranded crusher with the aid of a Chinook. Five airbonts were assem-
bled on 19 December. The airboats provided security and a ferry service between
the landing site at Ap Go Da, code noame Point Zulu, and the crushers. Two of
the airboats moted .50 caliber nachino guns and the remainder wore equipped
with 7.62 mm machine guns& Photograph number 5 shows one of those airboats
with Thai security elements. On 19 Decembor, machine number 1 had boon pumped
out and was pulled from its n'd berth by the four bridge orootion boats. ±he
first attempt was made against the current for maxinuwm control, but little head-
way was made. Moving with the current proved easier, although it was much more
difficult to maneuver the machine in the swift wateor (see photograph 6). Many
combinations of the four boats pulling and pushing were attemptod. The crushers
were not designed for this manuever. Most effective was found to be four boats
tied together pulling the machine broadside against the rising tido the mceirm, u
speed was .75 k/hr. The tide does not rise long enough to make the trip; there-
fore it was necessary to ride the tide out. Riding the tide with full power
provided what was considered to be marginal power for control. The trip for the
fir~t crusher required 6 hours and 10 minutes. By 2200 hes, with floodlights the
two M-88's had pulled the 9* ton crusher from the water over the relatively
firm bank (see photograph 7). By now a fairly sizeable force was ccncontratod
at Point Zulu which had boon secured by the 3/5 Cav on the evening of the 19th.
A dozer was used to establish a protective borm around the area. The second
crusher posed a onowhat greater problem in that the suction caused by the mud
banik kept the front drums from floating even after the froft axle had been
pumped clear of wtor (see photograph 8). Three 24-ton bridge pontoons wore
assed>led at ?oint Zulu, loaded with bridge timbors, cnd moved upstream to the
crushers as shown in photograph 9. Their purpose was to add to the floatation
of the front end of the crusher and thus help breck it loo-- from the mud bank.
The floats could be maneuvered only during a period of several hours each day,

since at low tide the mud offered no foothold (photograph 10) and high tide
covered the drums. Between the fall and rise of tide on 21 Decobor two complete
floats were wedged under the bumper assembly and were lashed to the bumper
(picture 11). 04 explosive was caso buried in the mud alongside the drims to be
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#3 -Tactical crusher f#1 at high tide. The water in the
Imain axle coupl~ed with the suction afforded by the mud prevented the

nechine fromx floating away. The Thni security element encampid on the cab.

#4Bank of river at Ap Go Dau (coord fS 2137M) .(note laterite
rocks along the shore)



#5-Airboat supplied by 15th Engr Bn (0) with Thai security.
In addition to providing security., airboats were used to move personnel.
and supplies to the crushers.

#6 -Bridge erection boats towing crusher downstream to Poi,

Zulu. Your boats were used. The boats were tied together to form one.
power unit, Two boats were tied to tug section (rear) end two boats tied
to front end of crusher. Hex speed .75 km/hr against tide.



#7 - xtz'action of tree crusher at Zului The crusher would
move with a single line until floatation was lost. A change to a double
line is in progress. Tracks of thebt nights extraction are visible.

I -I

#8 Tacticael crusher #2 stuck in the mud at high tide.
Branches were helpful in keeping burning sun from security troops.
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#9 -~Movement of the pontoons upstream to aid crusher #2.
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#10 -- Wedging the flocts underneeth the bumper assembly of

crusher #2. flbnouvering floats was difficvlut bottomless mud at low tide and

water at high tide.

#11 - Floats in place and secured to the bumper. Timbers

were wedged and lashed to insure maximum floatetion and to keep floats
from sliding on the sloping surface of the bumper.



used if necossary to brok the auction of the nod. This wn.s to be the last
ditch attompt to free the nachJin. Everything stood in readiness for the high
tide late in the afternoon. The tide cne in slowly end the timbers placod on
the top of the floats creaked and groaned as they wore mashed again;t the
bumpers by the relentless tide. Finally the machine broke loose with tide loft
to spare. Photograph nuriber 12 shows crusher number 2 prior to breaking loose.
Movonont down to the landing site was not started until after 1930 high tide.
The second trip was accomplished with /.% loss power since one boat had dovol-

opod transmission trouble and a second boat had lost one engne. The machine
was carried by the curronts of the fallin, tido a the boats woro ut3d to keep
the machino as close as -ossible to the cliuel. The second trip lasted 3
hours and 15 minutes but to those who wcre aware of the lack of control over
the machine it seemed much longer. Zulu was reached after 2245 that evening.
The lack of control made it necessary to beach the mchine, and the tree crusher

was o~ebractod with the two VTR's on the early morning tide 22 Dec 67.

3. Disassembly: Disa-sembly was not accomplished during the
lirovious evaluation poriod. During t:'ts period however, both machines wore
torn don t nd moved twenty-five ldlomoters overland. The disassembly was accezm-
plhed in a much shorter time than thought possiblo. A strong notivationl
factor in the form of heavy VO action in the vicinity coupled with the antici-
pat d loss of our security force on 24 December undoubtedly contributed to the
rapid toardown. The first nachino was completely disassembled in i hours, and
the second machine required only 11* hours. Photographs 13 through 20 show this
disassembly Pnd po~it up the value of an I-88 tank retriever for this o Deration.
It w.s definitely established that this piece of equipment hae the most dosir-
able corbination of cmap-bilities needed for disassembly. It has sufficient
power and lifting strength to easily handle every operation including lifting
of the cab assembly from the top of the crusher. The 20-ton crane, on the other
hond, cannot accomplish many of the operations ithout boing mov& several times
(roq uiring the object boing moved to be sAt down each time). The disassembly
of the mechines with the 11-88 proved to be practically fool-proof and no prob-
lems were encountered.

D.raovurnit: Back. crushw, -=3 :ovea. id± rix 25-ton. loW~ed-s &ml
no ciifj£icultics r.; co . slmzttle s-aton ms use%, to concerve the
nwe' of 5-ton tractors required. Care had to be excercised due to the wide
loads (see photogTaphsar2 and 22).

Ce Security and Resupply: The same problems encountered during the
evaluation period in trying to defend and resupply the crushers in swamp areas
vere encountered during the recovering period. The security force was restrict-
ed to the tops of the crushers or to boats as shown in photographs 23 and 24.
Resupply was-accomplished by boat or by air (see picture 25). The vegotation
on the surrounding mud flats was practically impenetrable (at least for a force
of any size) and apparently presented as great anobstacle to the eneuv as to the
friendly forces. During this period there were several Viet Cong attacks In the
vicinity against the RTAVR First Rifle Compmny, the unit -providing security up
in the Nhon Trach, and later against the 3/5 Cavalry. providing security at the
landing site, Despite these attacks, which ranged up to battalion strength, the
crushers did not come under fire. The eight kilometers of water between the
entry point and Zu.u posed the greatest problem in securing the crushers.
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#12 -Crusher #2 as the tide comes in. The wedged tintber
holds the floats unider the bumnper and transferred the force in a lever
effect lifting the drums from the mudo-

Th



#1 reDiasieib.y at Ap Go Dati. Large steel plates and Jack stands
must ibe positioned byr hanid under the bumper assemblys

BfIrasml slwrdo hejcst as h rm f

thIrud
It2
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#15. 'The heavy lift: proof that the VTR cani hvandle the job of lifting
the 14-ton cab and power assembly.

#16, Without eleoctric power, the electric motor had to be tiw~ned with

a wrench to lower the bvmpers

13'~
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#17. VTRtripping a 24+,000 pound drum from the carcass.

#1,4-n:rn seby-teretmua etoltb otlk~

alloed.watr Jr'u th mLinfrLze nd ausd te eectica shrts
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#19. The wie ones - each of the 3 drus with hubs requires a lowbed.
The load width is 14 ft.

, ,

#20. The main frame being '.mloaded. Two 20-ton cranes must team up
when a VYR is not available.

)1
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#21. The tug structure loaded for transport back to Camp Castle. The
load is 14 feet wide.

I"#22, The cab/engine load prior to securing on lowbed.
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#23* The security deployed on top of2 the crushers& B~ote double lines
from tug structure.

#2.Security force patrolling the stream. Bloats covered the bankcs
during the move.
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#2. Resupply of C-rations by air to security forces. Those that didn't
sink were recovered. There was no bank or open pae to land or drop supplies.
Water cans were handed from helicopter but almost sank the boats.

ii



During movement, maximum use was made of the airboats which constantly pat-
rolled up and down stream to discourage any would-be attackers.

D. Maintenance:

hi The major maUitenance problem encountered during this period
was the shipping of water by both machines and the subsequent power failure.
The machines are constructed to be watertight and have operated in the water
previously with little difficulty. However, in this case one machine took six
to eight inches into the main axle and the other machine had its axle completely
filled with water. A great deal of the Wiring and a large transformer are con-
tained in this front axle assembly which is located between the two front drums.
The water caused shorts in this wiring and disabled both machines. How much
additional damage the high concentration of salt in the water might have caused
to the driver seals and electric wiring cannot be determined.

2. There are four possible ways for the water to have entered into
the axles: 1) through the front access plate cover, 2) though the driver seals,
3) through the exhaust port located under the main frame cab assembly, and 4)
through cracks in the frame. After examination during the extraction process
and after disassembly of the machines, it was determined that the primary leak-
age occurred through the exhaust port, probably as a result of the wave action
and subsequent dipping of the machines. Normally this port is two feet above
the water line (the exhaust port can be seen in picture 18). After
the water was pumped out of the crushers, these ports were sealed off with
canvas prior to the movement downstream. Leakage around the driver seals con-
tributed to the intake of water in at least one machine. Tbse se-ls had not
been changed for several months and appeared to have been adversely affected
by the snait water. It is not felt that the driver seals were a significant
factor as no additional leakage could be established during the 12 to 24 hours
the crushers spent in the river after the water was removed, and water could
not have been heard going through the seals. The possibility of leakage through
the driver's access plate has been eliminated since there were no air bubbles
seen around the plate on either machine aud the gaskets were unbroken. Appar-
ent leaking through a crack in the frame was observed during pumping on the
2nd machine extracted.

S. Support: The only additioi,.. material gathered concerning the
support requirements of the tactical tree crushers involved the confirmation
of the earlier belief that the 14-88 tank retriever is a far superior vehicle
to the rough terrain crane for the disassembly of the tree crushers. It was
established also that there is no need for a forty-ton crane as had been

* thought earlier.

F. Training: Additional training for the operators of the tactical
crusher in deep water is needed.

G. Modifications:

1. Exhaust Port: The design of the exhaust port is presontly
being modified to outlet through the engine compartment, thus raising the out-
let to four feet above the floatation line, and eliminating the possibility of
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vater ettering through this port. Future models should incorporate some
modification to exhaust this outlet at an equivalent height above the water.

2. Bilge Pumps and Drain Plugs: A definite need exists for a
bilge pump to prevent a power failure if water should enter the front axle or
main fraze. This unit has installed a drain plug in the front axle to facili-
tate checks after amphibian operations. A factory modification to incorporate
drain plugs might prove helpful.

3. Access to the main frvue en,:! front c-xle while the machine was
floating would have saved much time and allowod ropairs and pumping and possibly
prevented much of the damage. The feasibility of this as a factory modification
cannot be evaluated.

IM. CONCLUSCVS AND RECOMIMDATIONS

A. The activities during this period -have not changed any of the
original conclusions or recommendations with the exception of the problems
encountered in the swiftly moving water*

B. If operations in water are anticipated, the macbtties should be
modified to include a higher exhaust port, bilge pumps, and additional training
should be afforded the operators.

C. Driver seals should be checked before amphibian operations are
undertaken with the crushers.

D. Disassembly and movement of the crushers by road to another site
appears feasible although it is not the preferable method of movement and should
be limited to emergency situations. In most situations time and effort for
reassembly of the machines is not Justified unless it would take at least a
week to cover the distanco overland; even in that case, consideration should be
given to the fact that the machine is not designed for repeated assembly and
disassemb2y.
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